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QUICKER DRYING FOR YOU Ba 
affa 
Put a Coppus Blower to work on those sheets day 
you’ve just treated with coating material. It in d 
will dry them quickly — save a lot of time toh 
for you. Ideal for drying processes involving mar 
paints, lacquers, lumber, brick, pottery, DOES HEAT MAKE THEM it. 
enameling, etc. You'll know by the “Blue “TEN-PERCENTERS?” the 
Ribbon” this blower is precision-engineered pe 
for dependable service. Working in a temperature of 110° F., men are Ps 
only 10% efficient. Installing Coppus Heat but 
Killers solves this problem. They pour a con- indi 
stant stream of invigorating air on the workers were 
in a hot place — give them “‘pep’”’ enough to keep the 
working without heat-exhaustion. The Coppus cont 
“Blue Ribbon” means pe 
this blower is built to ; 
last — and gives no Lt 
trouble. thes 
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COOL OFF WITH A COPPUS an 
Coppus Boiler Manhole Blowers and Exhausters a 
save time cooling off and ventilating boilers, Exp 
ail furnaces, kilns, retorts, cracking stills, coke ovens, ward 
etc. Easily hooked up by one person. The blue of th 
band (The Coppus “Blue Ribbon”’) means extra Okla 
years of service. it is 
sider 
the o 
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Scott 
infor 
debte 
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To Coppus Engineering Corp., 248 Park Okla. 
Avenue, Worcester, Mass. Sales offices went 
listed in THOMAS’ REGISTER. Other wt 
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ON THE COVER 


N AUGUST, 1859, Col. E. L. Drake, a 
retired railroad conductor, struck “rock 
oil” at a depth of 6914 feet in western 
Pennsylvania. In the following year, 
William Barnsdall and W. H. Abbott 
built the nation’s first petroleum refinery 
near Titusville, Pa. Up to that time, the 
only “refined” oil produced in the world 
came from plants erected in Scotland to 
distill the liquid contained in oil shales. 
Compared with modern refineries, the 
Titusville plant was a puny and inefficient 
affair, but it answered the needs of its 
day. Kerosene was the principal product 
in demand, and the gasoline usually had 
to be burned or disposed of in some other 
manner because there was no market for 
it. A batch of crude oil was charged into 
the still and heat applied. The vapors that 
came off were condensed by mixing them 
with cold water from a nearby spring. 
The capacity of the plant is not known, 
but reports handed down from old-timers 
indicate that 50-gallon wooden barrels 
were used in the receiving house to catch 
the kerosene condensate. As the kerosene 
content of paraffin-base crude oil averages 
around 5 per cent, it is probable that from 
1,000 to 1,500 barrels of petroleum were 
required to produce a barrel of kerosene. 
It is believed the heavier oil remaining in 
the still after the lighter fractions had been 
driven off was used for operating fuel. 
After a batch of crude oil had been treated, 
the still had to be emptied and refilled. 
In 1924 the Barnsdall Oil Refining 
Company built the replica of the appara- 
tus that is pictured on our cover and dis- 
played it at the International Petroleum 
Exposition in Tulsa, Okla. It was after- 
ward set up in front of the office of one 
of the company’s refineries at Barnsdall, 
Okla., where it still stands. Except that 
it is arranged for wood firing, it is con- 
sidered to be a faithful reconstruction of 
the original plant. The legend on the sign 
calls it the world’s first refinery; but in 
recent years the Barnsdall interests have 
teferred to it as America’s first refinery 
in deference to the previously mentioned 
Scottish plants of earlier date. For the 
information in this column we are in- 
debted to J. V. Brazier, assistant to the 
president of Bareco Oil Company of Tulsa. 
The photograph won second prize in 
our recent cover contest. It was submitted 
by the Williams Studio of Pawhuska, 
Okla. In acknowledging the check that 
went with the award, C. F. Williams 
wrote us: “We have invested the money 
Ma defense bond to the end that we may 
continue to take photographs and that 
you may continue to publish your maga- 
Peri betterment of American in- 
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ENLISTING SCRAP 


The sketch below is a reproduction of a 
poster issued by the International 
Harvester Company to stimulate sal- 
vage. At the right is a picture of out- 
moded equipment in the Philadelphia 
plant of the Baldwin Locomotive Works 
that was used during World War I. It 
was dismantled for scrap during a drive 
at the plant that netted 1,800 tons. In 
England scrap is so vital to war pro- 
duction that holders of more than 3 tons 
of it are required to make a return to 
the Government. The notice at the 
top appeared in a recent issue of a 
British publication. 
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IF YOUR SCRAP PILE COULD TALK 
IT WOULD ASK FOR A RIDE TO TOWN 
SO IT COULD HELP WIN THE WAR! 
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SALVAGE * VICTORY 


of things that most Americans have 

traditionally allowed to clutter up 
their homes, farms, and industrial plants 
—are looming large in the news these 
days. High Government officials are going 
so far as to say that systematic collection 
of the materials that we normally waste 
may bring us victory in the war. “Get 
in the scrap with scrap’’ has become a 
militant slogan. Housewives are having 


Ga materials—consisting largely 
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impressed upon them the importance of 
cleaning out attics and cellars and of 
turning the odds and ends they find there 
into the channels of trade. They are told 
that one old electric pressing iron contains 
enough steel to make two helmets for 


soldiers, that 100 pounds of newspapers ° 


can be transformed into a carton for 35 
antiaircraft shells, that 50 feet of worn-out 
garden hose will produce four army rain- 
coats, and that 32 collapsible toothpaste 
tubes will yield tin for one fighter plane. 
This emphasis on conservation is a new 
experience for our nation. We have never 
before known the true meaning of saving 
as it is understood by most European and 
Asiatic peoples. Compared with them we 
have been squanderers of just about every- 
thing we use. ‘The reason has been that 
we have had in abundance many essential 
materials that were relatively scarce in 
some other parts of the world. Many 
students of international affairs have long 
contended that the first World War was 
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fought for control of the mineral kingdom 
and have been predicting ever since its 
termination that the struggle now in prog- 
ress was bound to take place. As regards 
their possession of or access to certain 
vital natural resources, these observers 
have divided the nations into two groups: 
the “haves” and the “have nots.” 

The United Nations, especially the 
United States and Great Britain, have 
had control of a large proportion of the 
world’s iron, copper, lead, zinc, pe- 
troleum, and other key minerals. These 
were not so important during the past 
centuries, but with the advent of the me- 
chanical age they assumed a position of 
yital significance. Without them no land 
can gain or hold a leading place as a 
manufacturer and exporter, and unless a 
country can sell more than it buys it can 
never forge ahead. The Axis nations have 
been among the “have nots’’; they have 
been dependent upon other countries for 
a large share of their essential minerals. 
Because of this scarcity of metals they 
long ago acquired the habit of reusing 
them. 

Dean Edward Steidle, of Pennsylvania 
State College, an exponent of the theory 
that international clashes will continue 
until there is a better distribution of 
essential minerals, recently wrote: ‘For 


50 years the ‘have not’ countries have had 
to depend upon the salvaging of used 
| materials to maintain their supply of 

Minerals. Consequently, the metals in 
these countries do not find their ways to 
the city dumps. The extent to which min- 


: als collect to form a pool of secondary 
etal is dependent in part upon their in- 


herent properties and in part upon the 
manner in which they have been em- 
ployed. The mineral fuels naturally are 
almost entirely consumed in use and no 
secondary recovery is possible. Most of 
the nonmetallics tend to be consumed in 
use and, aside from such valuable mate- 
rials as gem stones, are seldom reclaimed 
for further use. Many of the metals, 
however, are used over and over again, and 
it is quite probable that a part of our gold 
hoard has been in existence for thousands 
of years and has been repeatedly used for 
coinage and jewelry. Naturally, the most 
valuable metals are the best guarded, and 
gold and silver and platinum are handed 
down from generation to generation and 
used in different forms repeatedly without 
loss.”’ 

In a way it is fortunate for us right now 
that we have been wasters, for it means 
that we have vast reservoirs of secondary 
materials on whith to draw. It is dif- 
ficult, however, to tap these resources and 
to start them flowing through channels 
that will lead to their reuse. Industries 
are, on the whole, responding well to the 
various governmental appeals, but the 


public has been somewhat lethargic. The 
drive for aluminum several months ago 
was successful, but later calls for rubber 
and miscellaneous scrap have not been 
wholeheartedly heeded by the average 
citizen. 

There are two kinds of industrial metal 
scrap. The first is that which is produced 
in processing operations and is known as 
run-around or home scrap. This has been 
systematically salvaged by most manu- 
facturing concerns for many years. The 
second is made up of obsolete or unused 
machines and tools and of miscellaneous 
accumulations. This is known as dormant 
scrap, because no effort is ordinarily made 
to dispose of it. Months ago the Industrial 
Salvage Section of the War Production 
Board urged plant executives to clean up 
and turn in this dormant scrap. The re- 
sponse, generally, was good and the results 
in some cases were startling. General 
Electric Company, for example, uncovered 
nearly 6,000 tons of metals of which 90 
per cent was ferrous and 10 per cent non- 
ferrous. Goodyear Tire & Rubber Com- 
pany’s housecleaning yielded 1,600 tons 
of metals. A midwestern railroad turned 


WHAT HAPPENS TO OLD AUTO BODIES 
Although they contain an average of 500 pounds of sheet steel, automobile bodies 
are worthless until their bulk is reduced so that they can be readily shipped and 
charged into furnaces. Steel jaws, actuated by hydraulic rams, squeeze them into 
neat cubes as easily as you would crumple a light eg wee box in your hands. 


These pictures, taken at the United Compressed Stee: 


Corporation plant at Allen- 


town, Pa., show a car body about to be dumped into the baling box of a press and 
the compacted mass into which it was transformed. 
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STEPS IN SCRAP COMPRESSION 


1—Miscellaneous scrap is thrown into the baling box. 2—The right-hand wall of 
the box moves over to within 20 inches of the opposite wall. 3—The longitudinal 
plunger travels forward, compacting the scrap and pushing it into the recess at 
the far end of the box. 4—The final compression ram moves up from below, com- 
pleting the bale, which is then elevated to ground level. These operations are 
normally performed with the cover over the baling box, but it was retracted to 
permit taking these pictures. The sketch just above shows the succession of steps 
illustrated and gives the dimensions of the baling box. 


in 14,195 tons of iron and steel scrap, 46 
tons of nonferrous metals, and 168 tons 
of waste paper. 

In addition to starting their dormant 
scrap moving, industrial firms have in- 
troduced more effective means of collect- 
ing and sorting their home scrap. Many 
mills and factories produce all sorts of 
scrap ranging from different metals to 
various alloys of single metals. In order 
that the scarcer elements may be con- 


6803 


served without waste, it is necessary that 
care be taken in segregating them. In 
plants of the Wright Aeronautical Cor- 
poration this is done in a simple but ingen- 
ious way. Each metal-working machine is 
marked with a colored V, the color de- 
noting the type of metal or alloy it handles. 
Wheeled receptacles, each of which also 
bears a colored V, are pushed through the 
shops at regular intervals. When a col- 
lector comes to a machine whose V matches 


the one on his cart, he takes the turnings 
or borings. This obviates subsequent 
sorting, saves time, and lessens mistakes. 
Besides appealing to industries, Govern- 
mental representatives also ferreted out 
other sources which yielded large amounts 
of scrap. They bought the 60-mile, 100- 
year-old Susquehanna & New York Rail- 
road that ran between Williamsport and 
Towanda, Pa., and junked it to salvage 
the iron and steel in its structures. They 
likewise acquired the defunct New York, 
Westchester & Boston Railway for $423; 
000 and got 15,000 tons of scrap from its 
70 miles of track, 482 towers, and 3 
bridges. Up in Minneapolis, Minn., the 
city gave Uncle Sam its oldest bridge, 4 
span that had stood for 70 years. It co- 
tained 450 tons of wrought iron whichwil 
be converted into steel. Various other 
lucrative hauls have been made, and the 
scrap hunters have their eyes on countles 
other outmoded or unused public ané 
private structures. : 
These are the more obvious fountall 
heads of scrap, and the easiest to draw 
upon. Supplementing them are the pit 
viously mentioned supplies that # 
scattered the length and breadth of the 
land on farms, on urban premises, até 
on dumps. It is impossible even to et 
mate how much metal, rubber, and other 
vital materials they harbor, but the qua 
tity is known to be very great.Some of this 
scrap can be systematically coll 
to obtain much of it the Governmest! 
must rely upon individuals to turn it » 
Through the media of publicity, cope 
tive appeals from chambers of commer 
and other organizations, and by devious 
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other methods, the public is being ap- 
prised of the patriotic duty each person 
can perform by responding to the call; 
and it goes without saying that if these 
efforts do not produce the desired results 
more stringent ones will be forthcoming. 
There is small likelihood, of course, that 
this country will ever have to enforce 
measures similar to those in effect in 
enemy nations where monuments, fences, 
manhole covers, and even some coins are 
being melted down to provide essential 
metals. 

Few persons comprehend the immensity 
of the mass of metals that must be fed into 
the maw of the war machine to make it 
function effectively. By way of illustra- 
tion, consider that one 35,000-ton battle- 
ship requires 62,000,000 pounds of steel, 
2,000,000 pounds of copper, 1,000,000 
pounds of zinc, 952,000 pounds of alumi- 
num, 790,000 pounds of nickel, and 80,000 
pounds of tin. The urgency of the situa- 
tion was stressed by Chairman Donald 
Nelson of the War Production Board as 

: “Every weapon we produce to- 
day or tomorrow is worth 10 times as 
much as one we are going to produce in 
1943. Every airplane that we produce is 
Worth I don’t know how many times one 

We are going to produce in 1943.” 

Y communities are already doing 

id collecting jobs. In Coatesville, 
Pa., where the people are scrap-conscious 

the Lukens Steel Company is 
there, a campaign among house- 
holders yielded 30 pounds of iron and steel 
Pet capita. The metal was piled in a va- 
tant lot in the business section, where it 
"mained briefly as a monument to civic 
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patriotism. The steel company bought it, 
and the money was donated by the scrap- 
givers to the American Red Cross. In 
Buffalo, Victory barrels in front of all fire- 
houses serve as repositories for scrap 
donated by residents. 

The importance of scrap iron and steel 
to the steel industry can be understood 
by considering the steel-manufacturing 
process. Half of the metallic content of a 
ton of steel is ordinarily obtained from 
iron ore and the other half from scrap. 
However, it takes 2 tons of Great Lakes 
ore to make a ton of pig iron, and its re- 
duction requires 1 ton of coke and % ton 
of limestone, making a total of 314 tons 
that must be transported to the steel 
centers. The aim is to produce 93,000,000 
tons of steel in 1942. Assuming that the 
usual proportions of pig iron and scrap 
are used, this would call for 93,000,000 
tons of hematite ore and 46,500,000 tons 
of scrap. 

In a good business year 60,000,000 tons 
of iron ore is shipped on the Great Lakes. 
This year, by virtue of an early start, it is 
hoped to haul 88,000,000 tons before ice 
closes the waterways to navigation. To 
smelt this ore, there must be provided 
44,000,000 tons of coke and 22,000,000 
tons of limestone, and virtually all these 
materials must be moved by railroad. The 
combined shipments of ore, coke, and 
limestone will aggregate 154,000,000 tons 
and will impose a staggering burden on the 
transportation systems. Obviously, each 
ton of scrap that can be substituted for 
the raw materials just mentioned will 
lighten that load by 214 tons. It is there- 
fore important that we gather and send 


to the steel mills not only the 46,500,000 
tons of scrap that will maintain the half- 
and-half ratio but also whatever surplus 
we can in order to substitute scrap for 
pig iron insofar as that is possible. 

In 1941 the national consumption of 
scrap iron and steel amounted to 53,623,- 
000 tons, as compared to 41,423,000 tons 
in 1940. During the first five months of 
1942 it was at the rate of nearly 56,000,- 
000 tons a year. In May it reached 4,857,- 
000 tons, an all-time high. It should be 
borne in mind that not all this scrap was 
used for making steel, since foundries also 
utilize some and have been turning to it 
more and more this year by reason of the 
increasing difficulty of obtaining pig iron. 
On the whole, collection and delivery of 
scrap are keeping abreast of current needs, 
but the Government is concerned with a 
possible shortage next winter because the 
scrap industry is normally slack during 
that season. Accordingly, every effort is 
being made to increase shipments to the 
steel mills now to build up a winter sur- 
plus. 

One of the most prolific sources of scrap 
metals is the automobile graveyard. There 
are some 20,000 of them in the country, 
and it is estimated that they contain 
3,000,000 tons of metals, including copper, 
zinc, tin, steel, and cast iron. Right now 
these repositories for jallopies are con- 
sidered so vital that the Bureau of In- 
dustrial Conservation has set up an Auto- 
mobile Graveyard Section to see to it that 
the junking of cars proceeds at a steady 
pace. Last April their operators were 
ordered to sell all autos on hand by May 4 
and to have the materials ready for de- 
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AIR-OPERATED COVER 


The heavy-steel press cover (right) 
slides on rollers and is operated by a 
compressed-air piston underneath the 
building, as shown above. 


livery by July 4, exceptions being made of 
parts that are still usable. This order put 
the yards on a schedule by which they 
have to dispose of their entire contents 
at least once every 60 days. 

Even before this speed-up program was 
inaugurated, the rate of wrecking cars 
had been accelerated to such a point by 
April of this year that they yielded 350,000 
tons of metal, or about 200,000 tons more 
than the monthly average for 1941. Ac- 
cording to Government figures released on 
May 28, there were then in use 6,837,781 
automobiles more than ten years old, and 
special appeals are being made to their 
owners to junk them. The shortage of 
gasoline, tires, and replacement parts, and 
the increasing difficulty of obtaining state- 
inspection-bureau approval of these out- 
moded cars are bringing more and more 
of them into the graveyards. It is pre- 
dicted that during the next 2% years 
15,000,000 autos will be dismembered by 
the wreckers. 

An average car provides about 1,750 
pounds of metal. Much of this is in pieces 
such as engine blocks, wheels, axles, and 
gears that are thick in section and con- 
stitute no problem as to shipping or sub- 
sequent handling by the steel mills or 
foundries that receive them. After all 
these have been stripped from an auto- 
mobile there still remains the carcass, a 
bulky, hollow hulk of thin sheet steel and 
wood containing, on an average, about 
500 pounds of metal. For many years 
most of these bodies have been allowed to 
clutter up the landscape because it didn’t 
pay to handle them. Some wreckers uti- 
lized their spare time in cutting them up 
and making fairly compact packages of 
them for shipment to the mills. But the 
steelmakers were not eager to have them. 
There is not much substance to thin sheets, 
and it took so many of them to make up a 
charge of the desired weight and so long 
to feed it into a furnace that there was an 
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appreciable loss of heat and time. More- 
over, the light-gauge material had a tend- 
ency to burn up, and much of its iron 
content was oxidized. 

Steel mills that produced trimmings in 
the manufacture of sheets, and industrial 
plants that accumulated stampings and 
clippings from thin sections of iron or steel 
were faced with a similar problem even 
before the era of the all-steel-body car. 
It was solved by developing small hy- 
draulic baling presses to convert the loose 
pieces into compact bundles. When auto- 
mobile bodies and other bulkier kinds of 
scrap began to be abundant, larger and 
improved machines were brought out to 
handle them. Aside from being too small, 
the earlier presses were not satisfactory 
because they were capable of applying 
pressure from only two directions, and it 
was difficult to squeeze bulky objects into 
bales small enough to meet steel-mill 
specifications. As a result, there was built 
what is known as a triple-compression 
baler the first of which was introduced in 
this country in 1932 by the Galland-Hen- 
ning Manufacturing Company of Mil- 
waukee, Wis. As its name implies, this 
machine applies pressure in three dimen- 
sions. 

Baling presses of this sort are now play- 
ing a big part in the war program. It is 


authoritatively estimated that about 
25,000,000 tons of steel scrap per year is 
being gathered and supplied to steel mills 
by yards located throughout the country. 
Nearly half of this amount is received by 
them in the form of light-gauge material 
less than 4 inch thick, and all of it 
compressed into bales or, as the trade calls 
them, bundles. Not only automobile 
bodies but a wide variety of miscellaneous 
scrap such as old bedsprings, oii drums, 
ash cans, barbed and plain wire is com- 
pacted into neat blocks of metal that can 
be conveniently handled and that are 
dense enough to melt down evenly in the 
furnaces. 

Some scrap yards have a baling pres 
while others sell their product to separate 
concerns that specialize in preparing light 
material for the market. There are prob- 
ably more than 100 of these establish- 
ments in the United States. The larget 
cities each have several of them while one 
press will suffice to serve a considerable 
area in a less densely populated regi? 
The size of the press and the accessory 
mechanical equipment for handling the 
loose scrap and the completed bales vary 
with the material available for processing. 
Some plants have cranes with electromag 
nets or with grapple buckets for unloading 
the raw scrap and feeding it to the pres® 
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the press, 


as well as rather extensive conveyor sys- 
tems for loading bales into cars for ship- 
ment. To facilitate operations, the baling 
box may be charged by means of a hopper. 
This is simply a large receptacle that is 
hinged to one side of the baling box and 
the top of which is flush with the ground 
surface when the former is in position for 
loading. While one lot of scrap is being 
compressed, another one is being placed in 
the hopper. Transfer to the press is ef- 
fected by tilting the hopper with a com- 
pressed-air piston, just as one tips a pan 
to empty it. These various mechanical 
aids increase the speed of handling and 
consequently add to the daily output. 
yards do not have sufficient business 

to warrant all this equipment, but all of 
them have some sort of a conveyor for 
moving the heavy bundles from the press. 
Typical of one of the smaller scrap- 
baling depots is the plant of the United 
Compressed Steel Corporation in Allen- 
town, Pa., where some of the accompany- 
ing pictures were taken. It is located a 
few miles from one of the mills of the 
Bethlehem Steel Company, to which it 
‘lls all its product. The press was put 
M about two years ago, and there is not 
another within 60 miles of it. The concern 
operates eight trucks to gather material 
auto graveyards, scrap dealers, in- 
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dustrial plants, and even from individual 
farms and urban residences. It reaches as 
far afield as 90 miles in an area that in- 
cludes the cities of Scranton and Hazleton, 
Pa., and Newark, N. J. In addition, some 
scrap is delivered to the press by sellers, 
but in the main the company has to run 
its own cars to insure a supply. 

This recalls the fact that there has been 
a great change in the scrap-collecting 
business in recent years. Formerly there 
were junkmen, or scavengers, who regu- 
larly visited city dumps and systematical- 
ly canvassed town and countryside buying 
up miscellaneous material which they sold 
to intermediate dealers or, in the case 
of light-gauge scrap, directly to presses. 
They received as little as twenty cents a 
hundred for the latter, but were able to 
eke out a living. Nowadays, most of these 
itinerant collectors have better-paying 
jobs in defense plants and the scrap-metal 
industry must largely forage for itself. 

The trucks come into the baling yard 
with a heterogeneous assortment of ma- 
terials which they dump on each side of 
the press. Seldom are piles of more than 
a few truckloads allowed to accumulate, 
for the bundling crew can keep abreast 
of collections by working an average of 
ten hours a day. This steady flow of scrap 
is desirable from an operating standpoint, 


CONTROL MECHANISM 


The operator above stands where he 
can look down on the press and the 
men who feed it with scrap. When 
there is enough material in the box to 
make a bale he calls to the workmen or, 
with a compressed-air whistle, signals 
them to stand aside. He then runs the 
cover over the box and starts the squeez- 
ing cycle. Each ram is controlled by a 
lever through the medium of an air- 
operated valve (left). 


as it has to be moved only once and then 
but a few feet from pile to press. This 
reduces labor costs to a minimum, especial- 
ly in a yard like the one under considera- 
tion where all the raw material is handled 
manually. It isincumbent upon the baler 
to sort the metal, and this is done by the 
press feeders. To encourage them to do a 
good job, the owners permit them to divide 
any profits accruing from the sale of non- 
ferrous materials. Spurred on by this in- 
centive, they have eagle eyes for bits of 
such metals as brass, copper, zinc, lead, or 
pewter, which may be either loose or at- 
tached to pieces of iron or steel. 

Galvanized or tinned materials also 
must be segregated so that they can be 
baled separately. Steel mills will take a 
certain amount of galvanized scrap, but 
do not want it mixed with the regular 
material. They will not accept tin cans 
or other tin-plated material because the 
metal has an injurious effect on the steel. 
The baling yard naturally tries to exclude 
tin from the raw scrap that it buys, but 
finds it impossible to do so. The tinned 
material is bundled and put aside. About 
the only prospective purchasers for it are 
foundries that make sash weights or simi- 
lar products which need have little 
strength, and the supply is greater than 
the demand. Numerous detinning works 
are now being put in service in the country, 
but so far no process is available for re- 
moving tin from metal that has been tight- 
ly compacted. 

The press in the plant of the United 
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Compre sed Steel Corporation was made 
by Galla 1d-Henning Manufacturing Com- 
pany ard is next to the largest of five 
sizes constructed by that concern. The 
baling box is 100 inches long, 54 inches 
wide, and 44 inches deep; has a content of 
145 cubic feet; and will handle an entire 
automobile body. As an accompanying 
sketch shows, there is a recessed space— 
15x20x44 inches—at one end, and it is in 
this that the bale takes final form. The 
press is built of heavily ribbed, annealed- 
steel castings and is lined with renewable 
steel plates. The scrap is compacted in 
three stages. The first compression is from 
one side, one wall being moved in until it 
is within 20 inches of the opposing one; 
the second is longitudinal and forces the 
material into the recess; and the last com- 
pression is from below. The product is a 
bale measuring 20 by 15 by approximately 
20 inches. The latter dimension, repre- 
senting the height of the bundle, varies 
with the amount of material loaded into 
the box. 

Before compression starts, a heavy cover 
is slid over the box, and this constitutes 
the top of the press. At its forward end 
there is a raised portion that fits under a 
heavy steel yoke above the final baling 
chamber, thus giving it the rigidity to re- 
sist the force of the compression stroke 
exerted from below. When the cover is re- 
tracted, the vertical ram elevates the com- 
pleted bundle to ground level, where the 
cover then pushes it on to a roller conveyor 
that leads to a gondola car spotted on a 
depressed track a few feet away. A second 
conveyor, running at right angles to the 
first, permits moving bales to a storage 
area, if desired. 

The press is actuated by hydraulic 
equipment housed in a small adjoining 
building. The oil through which the power 
is transmitted to the rams is put under 
the necessary pressure by a 3-cylinder 
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pump that is gear-driven by a 100-hp. 
motor. The equipment is designed for 
2,000 pounds pressure per square inch, 
but in this case it is being operated at 
1,500 pounds. The first or side compression 
is effected by two 8-inch-diameter rams, 
and the second or end compression by a 
single 14-inch-diameter ram. Both of these 
have fixed strokes, the aim merely being to 
reduce the plan dimensions of the bale 
to a size that will enable it to fit into the 
recess where final compression is accom- 
plished by a 20-inch-diameter ram. This 
does not have a fixed stroke but moves up- 
ward until the density of the scrap is such 
that further compression is impossible 
with the power available. The pressure 
exerted by this ram reaches 471,000 
pounds, and when this is transmitted to 
its 15x20-inch head in contact with the 
bale it equals 1,570 pounds per square 
inch. Should there be occasion to do so 
at any time, the full 2,000-pound pressure 
of the oil pump can be applied and the 
third ram made to develop a pressure of 
approximately 628,000 pounds, or 314 
tons. Under these working conditions 
light scrap can be compacted until its 
density is 35 to 40 per cent of that of 
solid steel. The rams are retracted by 
counterweights that travel up and down 
in a concreted pit beneath the machine. 
In the case of the newer presses, however, 
they are returned by compressed air. 

The press is run by one man stationed 
at lever controls in the forward part of 
the building where he can look down on 
the box. Each ram is controlled by a 
poppet-type air valve and responds to 
slight pressure on the lever by the opera- 
tor. Compressed air also moves the press 
cover, which is a 1-piece steel casting 
mounted on rollers. Air for these purposes 
is furnished by an Ingersoll-Rand Motor- 
compressor of 142 cfm. piston displace- 
ment. 





The bales weigh from 450 to 800 pound, 
each, depending upon the amount of ms. 
terial put into the box. This is controll 
by the operator, who signals to the work. 
men handling the scrap when to stop 
loading. The quantity that can be 
compacted at one time depends on the 
nature of the material. Some of it ig gp 
bulky as to fill the box and still not make 
a heavy bundle when it is compressed, 
The weekly output of the press average 
1,000 tons. 

The Office of Price Administration put 
all iron and steel scrap under maximum 
price control last April. At the same time 
it regrouped the grades that had previous. 
ly been established by the trade in th 
interest of simplification. Material of the 
sort described is known as Dealers’ No, ? 
Bundles, and in the price schedule s 
grouped with five other grades all of which 
are known as open-hearth grades. The 
price per gross ton of 2,240 pounds re. 
ceived by the press operator varies in 
different parts of the country, and out of 
it must come freight charges to the steel 
mill. The base price at Bethiehem is 
$18.25. In general, light-gauge scrap takes 
on an added value of approximately $6 
ton because it has been subjected to the 
baling process. 


OPERATING MACHINERY 
The hydraulic rams that form the 
are actuated by oil under a pressure 0 


1,500 pounds per are inch. 
pressure is built up by the 3-cylinder 
reciprocating pump shown at the 
The control valves and the press covet 
are operated by compressed air at 100 
pounds pressure supplied by the I= 
gersqjl-Rand Motorcompressor pictur 
above. A press of the size in 

with auxiliary equipment, weighs more 
than 80 tons and calls for an inv 

of around $40,000. 
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SCISSORS CUT IT 


Glass in the War’ 
T. g. Thompson” 


Immediately after the red-hot gob of glass shown at the 
right is cut off the ‘“‘punty’’ iron it will be pressed into a 
large front glass for a floodlight. The lenses in the revolving 
airport beacon were made at the Corning Glass Works. 


ever straddled a horse was a Con- 
federate rebel by the name of For- 

rest. He was a backwoodsman and didn’t 
know much about grammar, but he did 
know how to win battles. Also, he knew 
how to express himself simply and suc- 
cinctly. Forrest ascribed his success to 
one basic tactic which, in his own words, 
was “Git thar fustest with the mostest 
men.” Today that precept must bemodified 
somewhat; it could read “git thar fustest 
With the mostest fire power.” The men in 
Our armed forces who will control and 
direct that fire power are anxiously await- 
ing delivery of it to them in Australia and 
elsev , and it is our common hope and 
i that the expression “too little and 

{60 late” will shortly vanish from the re- 
ports of courageous but ill-equipped gen- 
als and admirals of the allied forces. In 
the creation of that fire power, glass is 
Playing a vital part not only in releasing 
other materials that are more essential 
for war purposes but also directly as a 
construction material in war industries. 
In the 28 years since the beginning of 
World War I, glass has made an increas- 
ingly important place for itself both in 
and in the home. Perhaps the 

Most outstanding milestone in its prog- 
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ress was the development of hard boro- 
silicate glasses by Sullivan and Taylor in 
1914. These constituted a long step for- 
ward in the search for glass having the 
highly desirable properties of quartz—the 
perfect glass—but which, unlike quartz, 
could be readily melted and formed into 
usable shapes. Their remarkable heat and 
chemical resistance, coupled with excel- 
lent mechanical and dielectric qualities, 
instantly opened gates to new fields of 
application. Stemming from and stimu- 
lated by this discovery, research and de- 
velopment work of an ever-broadening 
scope have released a flood of information 
about glass and its properties and how to 
put it to practical use. 

Another major milestone was the sub- 
sequent discovery of ways and means of 
doubling or tripling the mechanical 
strength of glassware and improving still 
further its resistance to heat shock by 
tempering or heat-processing. A well- 
known example of this is Flameware that 
can be set on open-flame or electric-range 
heating elements. Then there is tempered 
plate glass which is now coming into com- 
mon use as all-glass doors in store fronts. 

More recently, the remaining gap be- 
tween glass and quartz has been nearly 
closed through the development of 96 per 
cent silica glass by Hood and Nordberg. 
Their process not only makes possible the 
commercial production of quartzlike ware 


by conventional glass-forming methods 
but also permits the use of the old ceramic 
art of “‘slip-casting,” thus making this 
unique ware available in sizes and shapes 
and an intricacy of pattern previously un- 
attainable in glass. 

Despite the great strides that have been 
made in the utilization of glass, there is 
astonishingly little sound knowledge of its 
properties and potentialities among scien- 
tific, engineering, and business groups, 
to say nothing of the general public. 
Perhaps this is because many important 
applications are highly specialized and 
therefore hidden from public view. It is 
the present purpose to bring to light some 
of the little-known and long-standing 
uses of glass that have added significance 
now and likewise to report on those ad- 
vances about which we can talk without 
giving “aid and comfort to the enemy.” 
As regards the latter, there is little to fear, 
because Germany had for years forced 
upon industry and public the wide-scale 
adoption of glass in anticipation of a metal 
shortage in the event of a declaration of 
war. We know, for instance, that glass 
piping has been extensively employed 
there in the chemical and in the dairy and 
food-products industries, as well as for 
domestic plumbing. This has resulted in 
a new trade or craft called “‘glass-plumb- 
ing.” Frankly, we would like very much 
to know just how far Germany has gone 
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in the use of glass in the “‘ Ersatz program.” 

One of the earliest industrial applica- 
tions of borosilicate glassware was for 
piping hot, corrosive solutions in the 
chemical industry. That was more than 
sixteen years ago. Some of the old instal- 
lations are still in operation and are by 
now literally worth their weight in gold 
because they have eliminated the costly 
and frequent replacements that would 
have been necessary if they had been made 
of the usual metals and alloys. But even 
the progressive chemical industry was for 
years reluctant to adopt glass piping be- 
cause of fear of breakage in rough-and- 
tumble operations with unskilled help. 
In many cases, the initial systems were 
installed in desperation after all else had 
failed to solve vexatious corrosion prob- 
lems. But, bit by bit, the first lines were 
enlarged and new ones added when the 
pioneers found that their fears were un- 
warranted. Many users reaped an un- 
expected dividend. Not only did the 
glass piping eliminate corrosion but it also 
improved the quality of the product by 
preventing metallic contamination. Fur- 
ther, they found that trouble can’t hide 
behind transparent glass. 

As time went on there followed a suc- 
cession of improvements in design, fit- 
tings, and fabrication methods until, to- 
day, every major and many smaller pro- 
ducers of chemicals in this country use 
substantial quantities of glass piping for 
conveying, heating, cooling, and the ab- 
sorption of a myriad of corrosive liquids 
or gases many of which are essential to the 
making of explosives, poison gases, high- 
octane airplane fuels, magnesium, and 
other war materials. Manufacturers of 
drugs, pharmaceuticals, reagent chemi- 
cals, vitamins, and biological compounds 
likewise have serious corrosion problems, 
but they are mostly concerned about the 
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purity of their products. In many in- 
stances glass equipment has proved to be 
the answer. 

Next to learn the advantages of glass 
piping were food and beverage industries, 
particularly those working with acidic 
products such as tomatoes, fruit juices, 
vinegar, pickling brines, and organic acids, 
as well as with phosphoric and sulphurous 
acids. Important as the corrosion prob- 
lem is in the handling of such fluids, the 
maintenance of sanitation is an even more 
difficult one. Fortunately, the smoothness 
of glass makes it easy to keep the lines 
clean. Simple flushing with cold and hot 
water or cleansing agents, followed by 


RESISTS HEAT AND COLD 
Examples of Corning’s new 96 per cent 
silica glass that will not break when 
subjected to sudden temperature 
changes. At the bottom, a small bow] 
of the material is resting on a cake of 
ice while being subjected to the heat of 
an oxy-gas flame. The evaporating dish 
at the left was the first commercial item 
made of this ultralow-expansion glass, 
The household ware immediately below 
shows the amazing shrinkage the glass 
undergoes during manufacture. When 
it came from the preliminary molding 
operation it was v1 inches in diameter 
(left); after being exposed to the new 
process it measured 10/4 inches. 
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sterilization with steam or solutions, en- 
able an operator closely to control the 
bacteria count. Because of its noncrystal- 
line structure, glass does not readily take 
and hold films of impurities and unde 
sirable scale, and corrosion cannot form 
pits in which bacteria can hide. Further. 
more, transparency is not the least of its 
merits because instant inspection of the 
interior walls leaves nothing to the imag- 
ination of workman or supervisor. Stait- 
less steel and aluminum, formerly con- 
sidered indispensable in food service, ate 
thus released in substantial quantities to 
armament factories. 

The latest innovation in glass piping 
the electric welding of sections in the field 
to eliminate or to reduce the number of 
joints. By means of portable equipment, 
generating high-frequency current, the 
tube ends can be welded together in place 
and subsequently annealed in short order. 
This method will undoubtedly find wide 
scale use in the chemical industry becal® 
it does away almost entirely with the need 
of metal flanges and special gaskets fot 
flanged piping. 

Right now the most promising field of 
application of welded-glass piping is th 
dairy industry where tinned-copper of 
stainless-alloy equipment with q 
demountable joints to facilitate dismatt 
ling and reassembly is standard. 
sanitary codes of most states specify that 
the component parts of milk- 
equipment be dismantled, thoroughly 
cleaned, and sterilized after each “ru” 


ComPREssED Air MacaaiNé 


pipe 


of i 
poss 
Meg 
con 
sucl 
will 
bing 
clea 
mac 
ly t 
nea] 
wor! 
and 
tubi 
Si 
new 
Sing 
abo 
hav 
thro 
in ¢ 
arm 
«Unit 
Aug 









itions, en- 
yntrol the 
oncrystal- 
adily take 
and unde- 
nnot form 
_ Further- 
least of its 
ion of the 
the imag- 
jor. Stain- 
nerly con- 
ervice, are 
antities to 


3s piping is 
in the field 
number of 
equipment, 
irrent, the 
rer in place 
short order. 
try because 
th the need 
gaskets for 


sing field of 
ping is the 
i-copper % 
ith quickly 
te di 
jard. ‘The 
specify that 
i}k-handling 
thoroughly 


” 
cach “run. 


2 MAGAZziNe 











TUBES IN THE MAKING 


At the right is an expert glass blower 
and manipulator in the main plant of 
the Corning Glass Works drawing out 
along piece of tubing. When finished 
it will be of the same diameter as that 
on the floor. The picture at the bottom 
shows how thermometer tubing is 
drawn vertically in a tower, which is 
said to be the only one of its kind in the 
world. The beginning of such a tube 
is seen in the well at the extreme right. 
The spring directly below is made of 
glass tubing. It was designed to de- 


velop a force of 1 pound when deflected 
3/32 inch and gave no indication of 
failure after 8,000,000 deflections. 





This is, of course, time-consuming. Re- 
cent experimental work has shown that 
jointless glass lines can be thoroughly 
cleansed without dismantling and that the 
bacteria count can be closely controlled. 
Ultimately, this would mean a substantial 
reduction in cleaning costs. At the ends of 
the piping, where connections are made 
with coolers, filters, tanks, valves, etc., 
sterilizing can be done quickly with small 
portable devices. 

Pending further tests with welded-glass 
pipe in the dairy industry, and approval 
of its use by state sanitarians, it will be 
possible to utilize special Pyrex tubing. 
Means have been developed for securely 
connecting it to standard metal fittings 
such as elbows, tees, valves, etc., which 
will probably still be made available in 
limited quantities. This glass-metal com- 
bination can be readily dismounted and 
cleaned. And by means of simple portable 
machinery the piping can be cut accurate- 
ly to the desired lengths, fused, and an- 
nealed in the field so that ordinary dairy 
workmen can make initial installations 
and quick repairs with standard glass 
tubing from local stocks. 

Supplemental to the piping there is a 
new line of glass centrifugal pumps. 

the introduction of the first model 
about three years ago, hundreds of them 
have been placed in operation and come 

, in some of the toughest services 
im the chemical industry. Although well 
“mored and protected by metal, the 


‘Units are so designed that the liquids come 
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in contact with no metal. Their volutes, 
headplates, and impellers are of glass, and 
these parts, incidentally, are finished to 
dimensional tolerances as close as those 
of high-grade metal pumps. A unique 
stuffing-box arrangement employs a rotary 
ring seal the rotating member of which is 
made from 96 per cent silica glass with 
so great a thermal shock resistance that the 
pump may be allowed to run dry without 
fear of breakage from the frictional heat 
thus generated in the stuffing box and 
from the resultant thermal shock when 
cold liquid again enters the pump. The 
smoothness of the ring’s operating face 
enhances over-all pump efficiency by re- 





ducing friction drag, and chemical stabili- 
ty assures long life and trouble-free opera- 
tion in corrosive service that quickly de- 
stroys the highest-grade metal shafts and 
stuffing-box assemblies. The pump im- 
peller is an outstanding illustration of the 
manner in which glass and metal can be 
joined to provide a strong assembly hav- 
ing the advantages of both and the weak- 
nesses of neither. This is accomplished 
by molding the glass impeller disk integral- 
ly with a hollow stub shaft having longi- 
tudinal splines and radial grooves. A 
metal plug with corresponding splines and 
grooves is dropped in and permanently 
locked in place with a low-melting metal 
alloy. 

An astonishing quantity of floats is 
needed by the fishing industry for the con- 
trol of the nets. Aluminum, steel, and 
glass have been largely used for this pur- 
pose, but now the first two are hard to 
procure and the supply of cheap glass 
floats from Europe, Japan, and Russia is 
not available. Mechanisms by which our 
total requirements can be produced from 
glass at low cost are in process of devel- 
opment. 

The art of forming glass on a mandrel to 
extremely precise shape and size is no 
longer new, but great strides are being 
made in further utilizing this unique com- 
bination of qualities. Upon this great 
accuracy, coupled with the transparency 
and mechanical strength of glass, are based 
new instruments for the visual indication 
of the flow of liquids or gases under pres- 
sure, as well as for the construction of 
precisely formed mechanical parts. Ro- 
tameters, of the type now widely used in 
the chemical industry, are an example, 
but some of the later interesting applica- 
tions in warplanes cannot be mentioned 
here. 

The recent development of fiuorescent- 
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tube lighting is oppértune from a number 
of viewpoints. With a saving of 55 per 
cent in electric power it gives the same 
illumination as the filament lamp, and the 
quality of the light is such that workers 
are subjected to less fatigue, thus increas- 
ing their efficiency and productiveness now 
when they. are so urgently needed. Fur- 
thermore, the tubes last 24-3 times as 
long as incandescent bulbs. Formerly the 
tubes of fluorescent-light fixtures had to 
be made of lead glass, but since then 
suitable compositions have been developed 
which are free from lead. In addition, end 
cups and reflectors are fashioned of glass 
instead of metal. 

Commercial and residential lighting 
fixtures such as bases and columns for 
table and ‘floor lamps are in production, 
and it is expe¢ted that accessories such 
as outlet plates, socket shells and covers, 
and silvered reflectors for indirect il- 
lumination will shortly be available in 
quantity, all replacing mostly copper and 
brass. Not to be forgotten as a metal con- 
server is the all-glass, sealed-beam head- 
light for automobiles just coming into 
widespread use. It does away with the 


need of a plated-brass reflector shell and 
markedly improves road illumination. 

In this war more than any other it is of 
paramount importance that the home 
front be safeguarded, and in the face of 
curtailed supplies of metalware for pre- 


Photo by Ayres A. Stevens 


JOINT AND PIPE 


The hard, smooth, impervious surface of 
Pyrex glass, together with its resistance 
to heat shock and its immunity to the 
attack of reagents, have made it an 
invaluable material for pipe lines. The 
transparent arteries are being used for 
the transmission of acids, chemicals, 
and food products—juices—for which 
cleanliness is essential. Note the glass 
blocks in the structure at the right. 
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paring and cooking food, past and current 
developments in glass stand in good stead. 
Even in cases where small metal and plastic 
accessories have served in combination 
with glass, efforts are being made to dis- 
place them. Handles, covers, and per- 
colator baskets and pumps are now made 
of glass instead of stainless steel, alumi- 
num, or plastics. And for coffee makers of 
the double-bowl vacuum type there is a 
ground-joint construction that eliminates 
rubber bushings. 

Following are listed newer, interesting 
glass applications of which some are still 
under investigation or have not yet at- 
tained large-scale commercial production: 

Tubes of 96 per cent silica glass are be- 
ing used to shield sensitive thermocouples 
against corrosive furnace atmospheres at 
temperatures up to 1,000°C. (1,832°F.), 
thus displacing special alloys. Clear glass 
of this kind, because of its heat resistance 
and transparency to infrared rays, has 
demonstrated unique characteristics as 
a soleplate for electric irons. 

Preliminary experimental work with 
sintered mixtures of glass and metal pow- 
ders promises to result in useful materials 
of construction. 

Cessation of imports from Europe neces- 
sitated development of the special glass 
compositions that are required for making 
glass eyes, and these are now available. 

Roadside reflector disks, mounted at 
























35-yard intervals to outline highways, ar 


proving to be real aids to night driving 


particularly over winding roads in fog, 
rain, or snow, and may play a vital part 
in blackouts or dimouts. In another high. 
way service, minute glass spheres, ap- 
proximately 1/100 inch in diameter, ar 
dusted on newly painted center stripes to 
improve night visibility by increasing 
the intensity of the backward reflection of 
automobile headlights. 

Special floats have been designed to re. 
place the metal ones formerly used jp 
humidifiers in domestic warm-air heating 
systems. Glass has proved to be mor 
durable than copper for this purpose be. 
cause of the corrosive nature of the gaty. 
rated salt solution that quickly forms in the 
water pan at high temperatures. Glas 
floats are also available for toilet flush 
tanks, thus displacing copper. 

Potentially, the most useful present-day 
work of glass in plumbing is that of sup. 
planting copper and wrought iron for 
piping mostly 1 inch in diameter or legs, 
Glass is sufficiently strong for the pressures 
involved and can easily withstand the 
thermal shocks of hot-water service, be- 
sides being resistant to scaling. How- 
ever, it must be confessed that a really 
satisfactory simple joint for plain-end 
tubing has not yet been developed, al- 
though efforts in this direction are con- 
tinuing. 

For making precision gauges of the snap 
and plug types, borosilicate glasses offer 
a number of advantages, among which are 
hardness and resistance to abrasion. 
Furthermore, their low thermal expansion 
and low thermal conductivity minimize 
dimensional changes resulting from tem- 
perature variations due to handling or 
other causes. It is reported that glasses 
of this kind are used for the purpose in 
England, and American and Canadian 
gaugemakers are following suit. 

Borosilicate and 96 per cent silica glasses 
are finding increasing application in the 
textile industry where they are appearing 
in the form of thread guides, rollers, and 
bars of assorted shapes and sizes. Large 
and small rollers of glass are being sub- 
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stituted for metal ones in steel pickling 
tanks, where they are exposed to sulphuric 
acid, and in many other services such as 
conveying and guiding delicate organic 
films through chemical treating baths 
without scratching them. 

The shortage of cork for low-tempera- 
ture insulation and of magnesia, asbestos, 
and other materials for higher tempera- 
tures will shortly be at least partially 
alleviated by foamed or cellulated glass. 
This new product, called Foamglas by its 
makers, the Pittsburgh-Corning Corpora- 
tion, will be available in standard blocks 
and special shapes having a density of only 
10 to 11 pounds per cubic foot and a ther- 
mal conductivity that compares favorably 
with cork in actual service. Since the low 
density is attained by small totally em- 
bedded gas bubbles, the material has no 
interconnecting pores or channels and 
cannot become soggy or lose efficiency 
upon exposure to water or dampness in- 
cident to refrigeration or other wet serv- 
ice conditions. Its upper temperature 
limit of 1,000°F. permits a broad range 
of industrial applications. But of special 
interest is its relatively great mechanical 
strength as compared with most insulating 
materials. It has a tensile strength of ap- 
proximately 100 pounds per square inch 
and a crushing strength of 150 pounds per 
square inch, thus providing substantial 

ing capacity. Also, it can be 
upon without serious damage. 
Aside from insulation, there are other 
Potential fields of usefulness such as life 
boats and rafts, life preservers, and pon- 
Woon-bridge floats which are particularly 
timely now. When Foamglas becomes 
mmercially available in the near future, 
the Armstrong Cork Company will colla- 
borate with the Pittsburgh-Corning Cor- 
poration in marketing it in the cold- 
storage field. 

Por many years Pyrex battery jars have 
been used for telephone substations, rail- 

a service and for other station- 
@Y work. Glass automobile batteries have 
not been introduced in this country until 
tecently largely because of the difficulty 

of molding the partitions between the 
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NO ELECTRICITY REQUIRED 
This is a night photograph of a highway 
section between East Corning and Big 
Flats, N.Y., provided with Reflex light 
units to facilitate night driving. The 
disks are mounted at 35-yard intervals. 


cells. This has now been overcome by 
further development of the technique 
employed in the manufacture of glass 
building blocks. It will thereby be possible 
to substitute it for the rubber and asphaltic 
compositions now in general use. 

Fibrous glass has been well publicized 
and needs no detailed recounting here, 
but it is worthy of note that Fiberglas has 
led to substantial reductions in the size 
and weight and quantities of materials 
for electric motors and other electrical 
machinery. Special glass textiles consti- 
tute a part of important military equip- 
ment; and special insulating materials 
effect economies in weight, space, and 
construction time of our warships, tankers, 
cargo vessels, and airplanes. But for the 
availability of Fiberglass there would 
by now be a critical shortage of asbestos 
for military and industrial purposes. 

Among the unseen but vital “‘innards”’ of 
ammeters, voltmeters, and other sensitive 
electrical instruments are pivot bearings. 
Because the steel pivot often has a radius 
of only 0.001 inch, relatively light loading 
results in enormous pressures on the jewel. 
Stresses of hundreds of tons per square 
inch are not unusual, To withstand them 
without crushing or wearing too rapidly, it 
has been necessary heretofore to use 
sapphire jewels. These are no longer avail- 
able in sufficiently large amounts; but, 
fortunately, glass compositions have been 
developed that possess the needful re- 
sistance to impact, abrasion, and crushing. 
They are being made into instrument bear- 
ings on a commercial scale. 

To the general public it is astonishing 
that a material as stiff as glass is suitable 
for springs. Actually, glass has a number 
of properties that commend it for certain 
types of spring construction. It is more 
elastic than steel and retains its elasticity 
over a broad temperature range; it is 


immune to acid attack; and third, and 
most remarkable of all, is its apparent 
immunity to fatigue. Of course it is not 
so strong as spring metals even when 
tempered, but when so treated it can 
be safely used at fiber stresses of 2,000 
pounds per square inch and more. For 
lightly loaded springs this is ample. 

Conventional electrical insulators of 
glass in numerous sizes and types have 
been widely used for many years, and to- 
day it is possible to utilize them even 
more extensively because of recent ad- 
vances and improvements in fabrication 
methods by which glass can be economical- 
ly formed into intricate shapes with ac- 
curate threads, holes, etc. Also, the new 
process permits the incorporation in 
specially designed insulator parts of a 
rather broad range of predetermined elec- 
trical characteristics. ‘‘ Loss factor,” for 
instance, which is a particularly important 
one in the case of ultrahigh-frequency 
radio equipment, can be held to very low 
figures while still retaining other desirable 
electrical characteristics. 

The indifference of glass to wide thermal 
changes, coupled with a low expansion 
coefficient and dimensional stability, make 
it particularly well suited for coil forms 
which must be exposed to atmospheric 
temperatures of —50° to 160°F. and also 
for end plates for coil forms, mounting 
blocks, coaxial line spacers, etc. 

Certain developments and applications 
of glass in connection with the war effort 
cannot be detailed here. Among them are 
some that have a bearing on ammunition 
and ordnance, onthew optical glasses and 
methods of producing them. But from 
this brief review it is clear that glass is 
playing a vital role in these critical days 
even though some of its services are of the 
“substitute” variety—of temporary in- 
terest only. But it is equally clear that the 
ever-expanding knowledge of its properties 
and uses discloses it to be an astonishingly 
adaptable material, one that will play an 
increasingly important part in rebuilding 
and enhancing our standard of living dur- 
ing the reconstruction period after the 
end of hostilities. 
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ON THE STAGE 


Modern war is like a theater. The 
spotlight plays on the ships, tanks, 
planes, and other means of destruc- 
tion. These are the actors, and they 
go through long rehearsals before 
they speak their lines, which are 
sometimes cut off in the middle of a 
word. The photographs are from the 
official U.S. Navy files and from the 
U.S. Army Signal Corps. 





These Machines 
Went to Wa 





HERE was a time when man fought 
face to face with man, a short sword 
his only weapon, a rawhide shield 
his only protection. Victory depended 
largely upon individual strength and skill. 
Today warfare is a titanic, terrifying 
struggle between huge mechanical giants : 
created by man—veritable Frankenstein 
monsters against which his strength is a 
puny, insignificant thing but which give thous 
him the destructive power of a thousand Copp 
men. retric 
The scope of the battleground chal- gets, 
lenges the imagination, reaching as it does engir 
far above the clouds and encompassing Tepre 
at the same time vast trackless expanses hours 
of ocean and every known type of terrain. scrap 
Tanks, grotesque giants of steel, im- Ho 
exorably smash their way through jungle line 
forest or, like prehistoric beetles, scurry that ¢ 
belligerently over desert sands, crushing Inatic 
everything in their path and leaving ruin emba 
and shambles in their wake. fanfa: 
Planes, winged roaring monsters, twist battle 
and dodge in mortal combat high above strug: 
the earth or swoop like hawks out of the 
clouds at speeds of 4 and 5 miles a minute to rey 
and loose death and destruction on theif of wa 
intended victims. Ind 
Battleships, massive floating fortresses, Mank 
shoot 1,000-pound explosive shells dis- and 
tances of 5 miles and more—destroyel, struct 
like steel-clad barracudas, swarm to the Dlied 
kill—submarines, rising out of the depths, of the 
strive to catch a victim unawares. myria 
In this warfare of machine against m4 forces 
chine the destruction is appalling. In 4 Mir 
few fleeting moments thousands up Cation 
Avar 


6813 CompreEssED Arr MAGAZINE 






Wa 


fought 
_ sword 
shield 
pended 
id. skill. 
rrifying 
| giants 
enstein 
sth is a 
ch give 
1ousand 


d chal- 
s it does 
1passing 
na 


teel, in- 
hh jungle 


crushing 
ying ruin 
ors, twist 
gh above 
ut of the 
a minute 
. on their 
fortresses, 
hells dis 
estroyers 
he depths, 


yainst ma- 


ing. In@ 
nds upon 





ese Machines 
Stayed Home 


g. F. Nesbitt 


thousands of tons of iron, steel, aluminum, 
copper, and other materials are lost ir- 
tetrievably. Countless numbers of gad- 
gets, precision instruments, guns, motors, 
engines, castings, and fabricated parts 
tepresenting the result of millions of work- 
hours are reduced to smoldering heaps of 
scrap. 

However, the foregoing is only the head- 
line material—the awe-inspiring climax 
that quickens the pulse and stirs the imag- 
ination. At the other end of the tenuous, 
embattled supply line, far behind the noise, 
fanfare, and kaleidoscopic action of the 
battlefield, another titanic mechanical 
struggle is being waged—a prosaic but 
none-the-less grim struggle against time 
to replenish and augment the machinery 
of war. 

Industry, that Cyclopean servant of 
mankind, which in peacetime conceived 
and developed the intricate material 
structure of civilization and lavishly sup- 
tlied the human race with the marvels 
of the present mechanical age in all their 
Myriad forms, has marshaled its mighty 

to the task of producing armament. 
ining, metallurgy, power, communi- 
ation, manufacture, transportation, now 
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united in a common cause, are working in 
heretofore undreamed of coordination. 
Manufacturing units in automotive, aero- 
nautical, marine, radio, textile, chemical, 
machine-tool, foundry, petroleum, and 
scores of other widely diversified fields 
are one in the all-out effort. Peacetime 
boundaries and selfish interests forgotten, 
this whole vast edifice of variegated parts 
and divergent aims has fused overnight 
into a single concentrated operation. Sky- 
rocketing production figures have already 
begun to look like a mathematician’s field 
day. 

Here, as on the battlefield, the pace is 
also set by machines—small hand tools 
that multiply the effect of labor; massive 
machine tools that quickly accomplish 
work which man unassisted could never 





BACK OF THE SCENES 


Less spectacular than the fighting 
machines, but no less important, are 
the myriads of industrial mechanisms 
that back them up. Shown here are 
compressors and Shouieus in a copper 
refinery, pumps that push oil through a 
pipe line, a riveting hammer in an 
airplane factory, oil-field compressors, 
and rock drills in a lead-zinc mine. 


duplicate; cranes and hoists with the 
strength of many men; lathes, forges, 
presses, turbines, compressors—machines 
in endless variety all veritable miracles of 
mechanical and engineering ingenuity. 

In this phase of modern warfare there 
are no medals or citations,* no headlines. 
The goal is construction, not destruction, 
and blitzkrieg is mass production. 

It is upon the accomplishments of the 
industrial front that ultimate victory de- 
pends—a victory that must be as com- 
plete as it is inevitable, awaiting only the 
time when our forces on the battlefront 
have the war implements which we, more 
than any nation in the world, are equipped 
to supply. 





*The Navy does award the Navy “E” for excellence 
in production. 
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Producing Pig Iron for the Trade 


W. H. O” Connell 








BLAST FURNACE AND SINTERING MACHINE 


The picture at the top, center, shows the stack of the fur- 
nace. The inclined structure on its left is a skip hoist by 
which cars of ore, limestone, and coke are elevated and 
charged into the top through a double bell and hopper de- 
signed to prevent escape of the gases. The latter are ex- 
hausted through two offtake pipes, one of which appears 
at the right. Immediately above is the sintering machine. 
Crushed, concentrated magnetite ore, with which 5 per 


cent of carbonaceous material is mixed, is spread on an 
endless chain grate and ignited by a gas torch, as shown 
here. A downdraft through the mixture is induced by suc- 
tion, and the carbon burns from the top downward. By 
the time the grate has traveled to the end sprockets, the 
fine iron ore has been consolidated into a spongy mass that 
breaks up and falls through a chute into a car for haulage 
to the blast furnace. 


HE term blast furnace is a symbol 

| for iron and steel production in the 
minds of most persons, and that is 
quite correct. Today, practically all iron 
is made in the blast furnace into which the 
raw materials—iron ore, limestone, coke, 
and air—are charged and from which, 
after reacting, they emerge as molten pig 
iron and slag, as well as gas. Possibly one 
reason for the significance attached to the 
blast furnace is its physical dominance 
over nearly everything else in its vicinity. 
Girded with heavy riveted plate, reach- 
ing as high as 100 feet above ground level, 
a modern blast furnace appears to be and 
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is the point of convergence ofa multitude of 
pipe lines, conveyors, and flues. Such 
a furnace has been operated for a number 
of years by the E. & G. Brooke Iron Com- 
pany of Birdsboro, Pa. It was built for 
a nominal output of 350 tons of pig iron 
per day, and, while not in the size classi- 
fication of some large steel-plant units 
which produce 1,200 or more tons in the 
same interval, its daily consumption of 
ore, coke, limestone, and air is, to say the 
least, impressive. It runs to something 
like 1,200,000 pounds of ore, 650,000 
pounds of coke, 350,000 pounds of lime- 
stone, and 2,750,000 pounds of air. More- 


over, in a day’s time, there is circula' 
the plant for cooling purposes 
4,500,000 gallons of water. 

The Brooke furnace is designed alot 
conventional lines. Within its steel si 
is a lining of firebrick which protects ™ 
shell from both heat and the erosive acu@ 
of the materials which pass through # 
Iron ore, coke, and limestone are 
duced in rotating charges through a dom 
bell and hopper at the top-platform , 
Unlike the foundry cupola, wherem CS 
plete combustion is sought, the 9™ 
furnace depends upon the incomp 
combustion of coke to produce 
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monoxide to serve as a reducing agent 
throughout the stack. Some of this car- 
bon monoxide is converted into carbon 
dioxide at the time it performs the primary 
function of reducing the iron-bearing 
portion of the ore (usually magnetite, 
Fe304, or hematite, Fe2Og) into metallic 
iron. The complete reaction is usually 
expressed chemically by the formula 
Fe20g + 3CO = 2Fe + 3COxz. 

For every cubic foot of carbon monoxide 
converted into carbon dioxide in this 
way and at this coke rate approximately 
2 cubic feet of monoxide will pass out of 
the furnace unchanged. This unused gas, 
together with a small percentage of hydro- 
gen gas, is too valuable a fuel to be wasted. 
This explains the gastight double bell at 
the top of the furnace and the extensive 
array of dust catchers, gas scrubbers, 
water separators, etc., that are part and 
parcel of blast-furnace equipment. 


Blast-furnace gas is valuable when one 
considers its many applications through- 
out the plant. It heats the brick checker- 
work of the stoves which, in turn, heat 
the blast air coming from the blower; and 
it helps to heat the boilers generating 
steam for the furnace blower and, directly 
or through electrical conversion, the 
pumps, conveyors, and other power- 
driven units. If the volume of gas is in- 
sufficient, auxiliary fuel in the form of 
coal is fed to the boilers. At the Brooke 
plant, the flue dust caught in the dust 
catcher also is used to good advantage in 
a sintering plant. 

Few persons know that the term pig 
iron is derived from the older method of 
producing iron in solid form. In the early 
days a furnace was tapped when a quan- 
tity of molten iron had collected in the 
hearth at the bottom, the metal being 
carried away in a trough dug in the sand 


CASTING IRON PIGS 


Once every four hours the furnace is 
tapped and the molten metal is drawn 
off at the iron notch (above) while the 
slag is drawn off at the cinder notch on 
the far side of the furnace. The stream 
of metal, containing some slag, flows 
to a dam and skimmer. There the slag, 
having risen to the surface, is skimmed 
off and diverted through the upper 
channel. The iron empties into a ladle 
by way of the lower channel and is 
poured into the moving molds of a 
continuous pig-casting machine, as 
seen at the left. 

















of the tapping floor. Branching off at 
right angles from the main trough were a 
series of laterals called sows, and each 
of these fed into still another series of 
closely spaced smaller pockets called 
pigs, each holding about 100 pounds. 
Hence the term pig iron. The sand-casting 
bed has given way to the pig machine in 
which the metal is formed in molds slung 
between moving chains. 

One major distinction between the 
Brooke Iron Company operations and 
those of most blast furnaces in the United 
States is that the plant at Birdsboro makes 
only merchant pig iron, whereas the others 
generally produce pig iron as a first step 
in a continuous steel-making process. 
The term merchant furnace is applied to 
those that make pig iron only for market- 
ing. Operating a merchant furnace in- 
jects problems which differ from those 
confronting the steel-plant blast furnace. 
In the case of the latter, considerable 
uniformity in output is maintained from 
month to month and year to year. This 
means that various temperature zones 
within the furnace remain constant for 
protracted periods of time, a fact that is 
conducive to long furnace-lining life 
which, in turn, makes possible long, con- 
tinuous service. Runs of five, six, and even 
seven years of iron production without 
relining have been recorded for steel-plant 
blast furnaces. 

By contrast, the merchant furnace may 
make pig iron of one of a wide range of 
analyses for a few days and then change 
to another to meet market or customer 
demands. The effect of this on the furnace 
lining is easily understood when one knows 
that changing the burden or product calls 
for a corresponding change in the melting 
zone. With these conditions in mind, the 
fact that the Brooke No. 3 Furnace is 
now in its fourth year of continuous, full- 
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capacity operation assumes noteworthy 
porportions. 

Many blast furnaces can be made to 
yield an appreciably larger tonnage of 
pig iron than the nominal rating of the 
unit. One way to obtain greater capacity 
is to prepare the ore for reduction. The 
magnetite ore that is converted into pig 
iron in the Brooke furnace comes from 
the company’s Richard Mine in northern 
New Jersey. Before it is shipped by rail to 
Birdsboro, every pound of it is crushed 
and concentrated. As a result, the ore 
presents to the carbon-monoxide gas in 
the upper part of the furnace far more 
contact surfaces than would otherwise be 
the case, thus speeding up reduction of 
the magnetite to metallic iron. In practice, 
however, all concentrated ore cannot be 
charged into the furnace as such, for the 
gases forcing their way up and out would 
carry along. with them a high percentage 
of the fine particles. Moreover, there 
would be @' greater tendency to “pack,” 
and this Would lead to excessive blast 
pressure. To overcome this, a process 
called sintering is employed to convert 
the concentrate into spongy chunks which 
can be satisfactorily fed into the furnace 
and which, because of their porosity, 
provide improved gas contact and thus 
speed reduction. 

Sintering is done at Birdsboro. Con- 
centrate arriving from the mine is dumped 
from railroad cars into a stock bin along- 
side the sintering plant. The first opera- 
tion is to add carbon, preferably in the 
form of flue dust. Since approximately 
5 per cent of the material to be sintered 
must be carbon, and since all the flue dust 
recovered from the furnace gas will not 
supply enough carbon to meet require- 
ments, some anthracite culm is used. 
Mixing of the ore and the carbon is done 
in a pug mill. The material is moistened 





BLAST-FURNACE BLOWER 
At the top is the 3,600-hp. unit that 
furnishes approximately 25,000 cubic 
feet of air per minute at 12 to 14 pounds 
pressure for blowing the blast furnace. 
Since it was started up in 1939 it has 
operated more than 99 per cent of 


the time. During that period, it has 
handled air amounting to 26,000 times 
its own weight. Oil for the blower and 
the turbine that drives it is 

by the twin cooler and strainer at the 
right in the lower picture and c 

by the bag-type filter in the background. 


during the operation, and the final produ! 
is a fluffy mass of glistening particles thst 
is discharged into a hopper over the 
sintering machine. 

The sintering machine is an endles 
chain grate about 57 feet long and 3% 
feetacross. Below it, a powerful fan, 100 
inches in diameter, maintains 4 CO 
suction’or draft down through the gral 
Sinter cake, approximately 7 inches deep, 
is spread evenly on the moving stl 
and, as it travels along, the carbon in the 
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material is ignited by a fixed twin-element 
torch burning a mixture of blast-furnace 

and air. Immediately beyond the 
torch the sinter can be seen glowing a dull 
red and burning at the top. Under the 
influence of the strong downdraft the 
carbon content in the upper zone is soon 
exhausted and that in the one immediately 
below begins to burn. This procedure con- 
tinues until, by the time the delivery end 
of the sintering machine is reached, only 
the thin layer contiguous to the grate is 
glowing, the remainder of the material 
having cooled down to a steely gray color. 
As the endless grate rolls over the end 
sprockets the spongy mass breaks up into 
pieces, tumbles down a chute into a rail- 
road car, and is soon en route to the blast 
furnace. 

Sintering at the Brooke plant is paced, 
so far as possible, to keep up with blast- 
furnace requirements in order that mate- 
rial handling and storage may be reduced 
toa minimum. Working on a schedule 
such as this calls for close codrdination of 
allelements, as well as reliable, trouble-free 
operation on the part of all the equipment. 
Prior to this year, the low-pressure air for 
the ignition torch was supplied by a 
positive-displacement blower. While this 
unit had served long and well, it had 
definitely seen better days, and the man- 
agement therefore decided to retire it and 
touse in its place a 15-hp. Ingersoll-Rand 
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COMBUSTION-AIR BLOWER 

an endles 18-hp., 2-stage unit supplies air 
ng and 3h the sintering process to the gas- 
ful fan, 10 burning torch that ignites the carbon 

aa mixed with the ore. This type of ma- 
} a te chine produces a steady flow of air 
p the gr fee from pulsations and is equip 
inches deep: with a blast gate that permits close 
oving be ama ‘es {7 volume air delivered. 
: ‘ ‘© factors result in more per- 
varbon lect combustion at the torch. 
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2-stage centrifugal Type G Motorblower. 

Because the logical location of the 
blower is in the sintering room where the 
air is unavoidably dusty at times, the 
unit was equipped with a totally inclosed 
fan-cooled motor. The intake air is drawn 
from outside the building, and the dis- 
charge is piped directly to an overhead 
air-and-gas-mixing header leading to the 
torch. Because the new blower is a vari- 
able-volume, constant-pressure machine 
it has inherent advantages over the pre- 
vious installation, and these were appar- 
ent as soon as it was put in’service. Fore- 
most was the absence of pulsations in the 
discharge air. Pulsations are a character- 
istic of positive-pressure blowers and had 
been responsible for some of the annoying 
torch failures. 

In the matter of power consumption, 
the centrifugal blower is also superior to 
constant-speed positive-displacement e- 
quipment because the former uses power 
only in proportion to the volume of air 
delivered while the latter can make the 
necessary adjustments in the volume of air 
supplied only by wasting the excess air 
compressed. Lastly, the operators of the 
Brooke sintering plant have found that 
the smooth air flow and the exact volume 
settings possible with blast-gate control 
enable them to obtain more perfect com- 
bustion in the torch. This results in a 
generally hotter flame and in economies 
in the use of gas. 

Sintering may be one of the less spec- 
tacular sides of steel-plant operations, yet 
it serves to increase the otherwise’ fixed 
output of a blast furnace. A recent analy- 
sis of the subject in Steel urges iron and 
steel producers throughout the country 
to give it renewed consideration, especially 
those that do not make it a practice to 
use an appreciable proportion of sinter in 
the charge. A boost of 10 to 19 per cent 
in output can be secured in this manner 
at a much lower cost and with but a frac- 
tion of the critical materials than by set- 
ting up new blast-furnace equipment cap- 
able of producing the same quantity of 
pig iron. 

Another of the routine functions vital 
to the operation of a furnace is that of 
supplying it with air. In the case of the 
Brooke company, about 25,000 cubic feet 
of air at 12 to 14 pounds pressure is needed 
every minute of the day and night. In 
the figures given at the beginning of this 
article it will be noted that air is the 
heaviest single item in the “daily diet” 
of the Brooke furnace. It is supplied by a 
3,600-hp. Ingersoll-Rand turboblower di- 
rect connected to a 3,600-rpm. condensing 
steam turbine. The unit was installed late 
in 1930. 

Blower and turbine must take “time 
out” at regular intervals to make the 
necessary insurance checks of their con- 
dition, as is required in the case of such 
high-speed centrifugal machinery. To 
provide for this, the old steam-driven 
blower that formerly furnished the air is 





maintained in working order by the com- 
pany. Following is a record of the “time 
out” for the main blower and of the “‘ time 
in” for the old one for approximately 
three years: 


1939— 99 hours, starting June 6 

1939— 12 hours, August 19 

1940— 20 hours, starting September 23 
1941— 8 hours, March 31 

1942— 3 hours, February 26 

1942-— 96 hours, starting March 30 


238 hours 


From April 1, 1939, until the time this 
article was prepared, the Ingersoll-Rand 
blower has piled up a total of 27,532 oper- 
ating hours out of a possible 27,770. This 
represents a service factor of more than 
99 per cent. In this period it has handled 
in excess of 3,000,000,000 pounds of-air— 
26,000 times its own weight, or three 
times the weight of the pig iron produced. 
Turboblowers of this type are ideal ma- 
chines for such long continuous runs, for 
neither the turbine nor the blower em- 
bodies parts with rubbing surfaces other 
than in the bearings. The latter have con- 
ventional babbitted shells of generous 
size augmiented by Kingsbury thrust 
bearings at one end of each machine. All 
bearings are force-feed lubricated with oil 
from a positive-pressure pump driven by 
the turbine rotor. Before being delivered 
to the bearings, however, the lubricant 
is cooled; and some of the oil is always in 
process of being cleaned by a twin-ele- 
ment, bag-type filter. 

As might be expected, the quality and 
reconditioning of the oil for the turbo- 
blower are major considerations of the 
operating personnel of the blower room. 
Carefully recorded data show that highly 
satisfactory lubrication can be assured at 
reasonable expense with a properly func- 
tioning oil system. At the start of the 
present run in April, 1939, the lubricating 
system and oil reservoir were filled with 
200 gallons of good-quality oil. About 12 
gallons of make-up oil are required each 
month, so an amount equal to the original 
supply is added every 16-17 months. 
Meanwhile, the filter removes impurities 
from the lubricant, and samples are taken 
at the end of each month and carefully 
tested. While the blower was shut down 
in March of this year all the oil was drawn 
from the system, and the reservoir and 
piping were thoroughly cleaned and 
flushed. The 200 gallons were found to 
be in good condition, so the entire supply 
was filtered and put back. Only three 
quarts of water were removed in the proc- 
ess. 

Assuming a minimum 4-year run with 
the original 200 gallons, plus 576 gallons 
of replacement oil, a total of 776 gallons 
will be consumed in the 48-month period. 
At 35 cents a gallon, the cost will be $272, 
or less than 25 cents a day for lubricating 
a 3,600-hp. turbine and a 3,600-hp. 
blower. 
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Cooper 
Stages a 
Comeback 


fi. M. Hoffmann 





FINISHING OPERATION 


After the packed container has received its head by opening the three uppermost 
hinges on one side to give the top the necessary spread, the hogshead is pulled 
together for replacement of the cotter pins by the air-operated ratchet shown here. 
The device is suspended to facilitate keniitie. 
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ASSEMBLY 


At the left is a knocked-down barrel 
with hardware showing the prefabri- 
cated mats. In the case of hogsheads 
54 inches long and 46 inches in diame- 
ter, 200 sides occupy a space 36 feet 
square and 8! feet high. In the picture 
at the top the men in the foreground 
are lining up the ends preparatory to 
inserting the locking pins, while the 
workers at the left are pounding the 
bottom in an upended container with 
wooden headsticks. 


RIORITIES have clamped down on 

the use of steel drums for other than 

the most essential services, accord- 
ing to a recent announcement made by 
the War Production Board. Plants, 
especially those handling bulk commodi- 
ties, will have to look to the cooper 
supply them with substitute containers, 
and the indications“are_that he will be 
busy once again rolling out’ barrels and 
hogsheads. But like every other more of 
less back number that is being taken of 
the shelf and restored to general use be 
cause of need, the wooden barrel is being 
modernized, and in its latest form is a big 
improvement upon the bulging type with 
which we are familiar. 

One of the containers that may pinch 
hit for the steel drum is made by th 
Planters Manufacturing Company and 
a direct result of the plywood industty. 
It is a prefabricated, collapsible barrel that 
saves shipping and storage space, that 
easy to assemble and to knock down, 
that is of sturdy construction to perm 
reuse. It was originally designed for pack- 
ing and transporting tobacco, but is 00” 
being built to specifications for any 
material that can be handled in that w4y: 

The ‘sides and .heads of the contain 
are made of Southern hardwood or Doug 
las fir plywood. The staves are ass¢ 
at the coopery in the form of interchané* 
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able mats of which two or more are re- 
quired for one barrel. They are locked 
together by the user simply by inserting 
cotter pins in hinges at the ends of metal 
straps to which the staves are fastened. 
The heads also are interchangeable and are 
provided with a circular band of oak to 
protect the staves against breakage when 
the container is upended. This band fits 
snugly against reinforcing strips or liners 
of plywood nailed top and bottom inside 
the staves. 

The standard hogshead for packing 
tobacco has a capacity of 1,000 pounds 
and is made of 3-ply Douglas-fir plywood. 
It is assembled by laying two mats, each 
of fifteen staves, flat on the floor and con- 
necting them as already described by 
means of the locking pins. After the ends 
have been brought together and similarly 
joined, the barrel is set upright and the 
bottom is dropped in and hammered to a 
tight fit against the liner. When filled 
and ready to receive the head, the three 
uppermost cotter pins on one side are 
temoved. This allows the container to 
sptead sufficiently to permit slipping the 
top into position with little pressure. The 
final operation involves the use of an air- 
operated ratchet which pulls the barrel 
together so that the pins can be replaced 
in the hoop hinges. 

From the standpoint of economy, hogs- 

of this description not only weigh 
much less than those that were previously 
wed for the purpose but they also have a 
considerably longer service life. It is 
that with proper care and main- 

, they are good for from 50 to 75 

‘und trips each. Because of their struc- 
tural get-up they can be packed and un- 
without damage because there are 

™ Mails to be driven and pulled. At the 
Plant of the Liggett & Myers Tobacco 
y these containers serve to store 
tobacco for cigars and cigarettes for 
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reuse. 


aging. They remain in the warehouse for 
about two years, and when they are rolled 
out and into the factory on a runway, each 
is upended by a cradle on to a circular 
platform mounted on rollers. To open it, 
it is necessary only to unlock five hinges, 
thus permitting the removal of the head 
and sides, the latter in one piece, leaving 


IN THE TOBACCO INDUSTRY 


Below is shown the cradle used by the Liggett & Myers Tobacco 
Company to upend hogsheads of tobacco arriving at the factory 
from the warehouse where they are stored for about two years 
to age the leaf. Each is set on a movable base, as seen at the 
left, and opened simply by withdrawing five of the ten hinge 
pins. The sides and heads are then inspected by coopers, who 
do the necessary repairs before the parts are stored flat for 





the bottom under the compacted tobacco 
for the time being. Before it is used again, 
the knocked-down hogshead goes to the 
maintenance shop where the parts are 
checked, carefully inspected, and broken 
or otherwise damaged staves, liners, 
bands, heads, and metalwork are repaired 
or renewed. 


Mass Production of Templates by Photography 


HOTOGRAPHY has broken a bottle- 

neck in the airplane industry and is 
doing the work of the layoutman and the 
mold loft where drawings of construction 
details of planes originating in the draft- 
ing room are reproduced full scale on big 
sheets of plywood or metal to serve as 
working drawings or templates. The loft 
floor is actually a huge drawing board on 
which the men have to do all the necessary 
work on their knees, and is a survival of 
the days of our famed New England clip- 
per ships. It was taken over by the air- 
plane industry and met all requirements 
until war demands stepped up production 
to such an extent that all the lofts in the 
country could not begin to supply the 
multiple templates for the many scattered 
plants that are assisting airplane builders 
by manufacturing parts or subassemblies 
for fighters and bombers. 

By the new method, which was ac- 
quired from the maker of precision pat- 
terns, the full-scale drawing is made on a 
sheet treated with phosphorescent chem- 


icals which give off a blue light after bom- 
bardment with X-rays. The metal that is 
to serve as the working drawing or tem- 
plate is coated with a cellulose-nitrate 
lacquer and is then faced under red light 
with photosensitive film. The latter, hav- 
ing a nitrate skin, is fastened to the surface 
by nitrate cement and the pressure of rub- 
ber rollers. Transfer of the image is made 
by placing the phosphorescent drawing 
in contact with the photosensitive metal, 
which next goes successively through the 
developer, stop bath, hypo, and wash 
tank. By means of glass plates it is possi- 
ble to make a positive and a negative of 
the resultant print to serve as right and 
left templates. After checking closely for 
precision, the metal photographs are cut 
into as many templates as the drawing 
specifies. It is claimed that they are held 
to tolerances as close as 1/1,000 of an inch 
per foot and that as many as 250 hours of 
checking time are eliminated in the pro- 
duction of a set of templates from one 
drawing. — 
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Making Belts 
Last Longer 
g. R. Howkins” 








AUTOMATIC BELT-TIGHTENING MOTOR BASES 
Above are shown three Ingersoll-Rand air compressors driven through flat belts 
by motors set on Rockwood bases which automatically maintain belt tension. At 
the top is an end view of such a base, which pivots to facilitate putting the belt 
over the pulley. 


OW that the shortage of certain 

materials is more a reality than a 

threat, it behooves us all to pro- 
tect existing equipment and to lengthen 
its life wherever possible. Though belting 
is admittedly not as “‘critical’’ a material 
as many others, nevertheless it plays a 
major part in industry and should always 
be treated with care. If due precautions 
are taken, the service life of your belting 
will be increased and the efficiency curve 
of your belt-driven machines will rise 
considerably. 

There are a few simple rules which, if 
followed regularly, can do much to bring 
about these conditions. The most im- 
portant of these are as follows: Keep 
leather belting properly cleaned and 
dressed. To clean a belt, wipe off the dirt 
with waste that has been dipped in gaso- 
line, naphtha, or carbon tetrachloride. 
After it has dried, apply a dressing of good 
*Engineering Department, Chicago Belting Company 
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quality. The purpose of the latter is to 
keep the fibers from drying out. Or- 
dinarily, it is necessary to use dressing 
once every three months; but in plants 
where the air is very dry or dusty, or 
where belts are overloaded, that may 
have to be done every month or possibly 
every week. 

Make sure that your leather belts are of 
the endless type. It is commonly con- 
ceded that such belts (the lapped type as 
distinguished from those held together by 
metal fasteners) are the most durable. 
Metal fasteners constitute the weakest 
part of a belt; and a belt, like a chain, is 
no stronger than its weakest link. 

Be certain that the thickness of your 
belting is correet in relation to the di- 
ameters of the pulleys. There are mini- 
mum pulley diameters for leather belts 
of different thicknesses. It is recommend- 
ed that the figures in the accompanying 
Table A be adhered to strictly. 





Check your belting for size. In other 
words, do not use too small a belt for the 
load involved. If belt-driven machines 
are to operate properly, it is imperative 
that they be supplied with sufficient con- 
tinuous power to handle all peak loads no 
matter how frequent or severe the loads 
may be. To accomplish this, means must 
be provided for conveying the full power 
of the motors or the line shafts to the ma- 
chines. Since this power is transmitted 
through the belting, it is obvious that the 
belts must be large enough to handle the 
job. 

If machinery driven by line-shaft belts 
or long center-drive belts fails to operate 
as it should, check the belt size, before 
you do anything else, with the aid of the 
American Leather Belting Association's 
1939 horsepower table which can be ob- 
tained from any beltmaker. There is 
every possibility that a check-up of the 
width and thickness will reveal the source 
of the difficulty. 

One of the most common devices for 




















V-BELT MISALIGNMENT 
If a multiple V-belt drive is out of align 
ment, the ropes will scrape down one 
side of the grooves where they enter 
the driven pulley and will scrape dow® 
the other side of the grooyes whet® 
they enter the driver. Such co o 
scraping greatly reduces belt life, 
the drive should be realigned at once 
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TABLE A 


Much belt trouble can result from using 
pulleys that are too small for belts of 
given thicknesses. 


er transmission is the short-center 
leather-belt drive from an electric motor 
or a gas engine. This type is highly ef- 
ficient when used with an automatic belt- 
tightening motor base. Generally speak- 
ing, an arrangement of this sort gives 
little trouble and requires a minimum of 
drive maintenance. It is important, how- 
ever, that the pulleys be large enough to 
keep up belt speeds. Doubling the belt 
speed doubles the horsepower a belt will 
transmit, or cuts in half the belt stress for 
the same horsepower. Make certain that 
the diameters of your motor pulleys are 
the same as those recommended by the 
motor manufacturers. Pulleys that are 
too small greatly lower the efficiency of 
short-belt drives. If short-belt drives are 
used in your plant, you will find that the 
Short Center Leather Belt Drive Data Book 
is very helpful. A copy of it can be pro- 
cured from the firm that manufactures 
your belting. 

Another common device for power 
transmission is the V-belt drive. 
name suggests, the cross section of this 
belting tapers sharply from top to bot- 
tom, forming a wedge-shaped trapezoid. 
In general, V-belt drives are found in 
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multiple arrangements; that is, several 
belts and several pulleys operate side by 
side in parallel planes. For best results 
with this type it is urged that the following 
suggestions be observed: 

When designing new installations plan 
on larger sheaves and also on the use of 
one or two more belts than the minimum 
recommended. The extra cost is offset by 
the longer service life of the equipment. 

Be sure that the sheaves are properly 
aligned in both the horizontal and the 
vertical plane. Attention to this detail 
will help to prolong belt life. 

Purchase matched sets of belts so that 
each will carry its full share of the load. 

Don’t force or pry belts over the sides 
of the grooves. Before putting them in 
place, slide the motor forward; then, when 
the belts are in position, slide the motor 
back until they are under the required 
tension. Or, use a pivoted motor base. 
With this type of base the belts will go on 
easily, and the tension under load will al- 
ways be correct. 

Keep V-belts tight. If not equipped 
with a pivoted base, check the tension 36 
hours after the belts are installed and at 
frequent intervals thereafter. When 
struck with the hand, properly adjusted 
belts should respond with a live, springy 
vibration. 

Keep V-belts clean—free of dirt, grease, 
and oil. Simply wipe with waste that has 
been dipped in gasoline. No dressing is 
necessary. 

Check sheave grooves to make certain 
that they are smooth and not worn out of 
shape. If the sheaves are worn, replace 
them with new ones. 

Never renew just one V-belt of a set; 
get a whole new set. The old one will 
serve as a spare. 





Pull 
Diam. 
Inches 





z 











218 
:! 
e 


667 








902 | 752} 642 








1171 | 978 


G8) £8] 88] B5| ah) Be|E 


&| 88/25] £8 | 8a) 68/85/83) 3| NR) BE) SE) se 





7% | 6771 
8 7222 


8% | 7674 
8125 




















g 
ig| $2] 88] 82) 88) 82 | BE] FE] S| Be] EY] 38 | E/E) Fe) BE) EF 


| Bg) 85) 6/28/85] 83) $8) E82] 8| E8| BE) Be) ae BE |EE)ER| sz 
| G3) 38] 28] BE] Ge] SH] 8a) BR) Ee | BE] Be) Se) Re| Ene 
fi] Ee) BH] BE] S| BY) ES | BE] BS] Ba) Be] |B) BS) BG) F 





28 
8a 





ge 





ba] 
~~ 
ee 














6923 
7224 



































| BES] Ba] BE) SE] SE] BB] S| BS] S| BE) BE) BS) a/R] ee) 32 
3] | BS] BE) BM] BE] BE) Se] BE) BR) B/S) 5) Be] 22] z=] 2 


20 
a 
22 6622 
23 
24 





TABLE C 


Recommended belt speeds in feet per 
minute for different pulley diameters 
and revolutions per minute. Experience 
shows that the cheapest and most satis- 
factory belt drives are those with belt 
speeds of 3,500 to 4,500 feet per 
minute. Within this range can be used 
narrower belts and pulleys, lower bear- 
ing pressure is required, and belts will 
last longer. On the whole, the operat- 
ing results obtained are generally more 
satisfactory. 


How to Get the Best Results with Electron Microscopes 


CIENTISTS of the General Electric 

Company have found that plastic films 
five-hundred thousandth of an inch thick 
are best for revealing details of metal sur- 
faces under the electron microscope. In- 
struments of this type magnify the details 
as much as 20,000 times, which is far 
greater than the useful limit of the ordin- 
ary optical microscope, and have already 
brought to light important knowledge 
concerning various metals used for war 
purposes. 

The technique by which the films are 
made was perfected by Vincent J. Schaefer 
and Dr. David Harker of the General 
Electric Research Laboratory, and is 
basically the same as one that Mr. Schaef- 
er developed as a hobby to preserve snow- 
flakes and frost patterns. It involves 


polishing the sample and etching it for a 
few seconds with acid before dipping it in 
a solution of Formvar—a _plastic—in 
dioxane, a commercial solvent. The inter- 
val between drying after etching and 
dipping must be short—not more than a 
few minutes, otherwise an infinitesimally 


thin film of grease or other contaminating 
material may start to form and affect the 
results. After immersion, the solvent in 
the Formvar solution evaporates, leaving 
the plastic film which reproduces the 
microscopic hills and valleys of the 
metallic crystals. When stripped off, the 
film can be placed in the electron micro- 
scope for examination. 

The scientists have discovered that the 
success of the method depends on the 
thickness of the film, which can be regu- 
lated by the strength of the solution. In 
the case of very thin ones—approximately 
one-millionth of an inch—the contrast in 
the final electron picture is not very great. 
The reason for this is that the contours of 
the hills and valleys of the metal are out- 
lined on both sides of the film, making 
nearly all the material equally transparent 
to the electron beam. The best thickness 
for satisfactory electron micrographs is 
around five-hundred thousandth of an 
inch. Then the top of the film remains 
level and the hills and valleys are im- 
pressed only on the bottom. 
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HE flying of model airplanes as a hob- 

_by or sport has gained considerable 
popularity, especially among the younger 
generation. The less expensive craft 
utilize an “elastic engine” in which the 
driving impulse comes from the untwisting 
of a rubber band. These are fairly suc- 
cessful and have been known to make 
flights of several minutes’ duration. Al- 
though they bear little resemblance to the 
motors of full-size planes, they are the 
easiest type to construct and give the 
modeler satisfaction because they fulfill 
their intended function. More ardent 
enthusiasts, or those that have greater 
financial means at their command, go in 
for more orthodox power plants. These 
ordinarily take the form of miniature gas- 
oline engines which burn a thimbleful or 
less of gasoline during a flight. 

Illustrated on this page is a beautiful 
model of a monoplane, together with the 
compressed-air motor that propels it. It 
is the work of an English modelist who 
built it to gain experience before con- 
structing more elaborate craft powered by 
single- and twin-cylinder gasoline engines. 
The total weight of the monoplane in- 
cluding the motor is 104 ounces, and its 
over-all dimensions are: wing span, 45 
inches; length, 25 inches; height, 84 
inches. The body or fuselage, which serves 
as the air receiver, is made of brass foil 
0.005 inchthick and is reinforced by wind- 
ing it helically with plated musical-instru- 
ment wire spaced 3, inch between turns. 
It has hemispherical ends spun from cop- 
per foil 0.018 inch thick. The “tank” 
was intended for a working pressure of 
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Air Motor Drives 


Model Airplane 


MODEL PLANE AND MOTOR 


This English-built model weighs only slightly more than half a pound, complete, 
and is driven by compressed air at an initial pressure of 150 pounds per square 
inch. This is fed to the engine from the wire-wound body of brass and copper foil 
that serves as an air receiver. The engine is shown separately at the right, with 
an English half crown alongside to give an idea of size. The coin is 1!/4 inches 


high. The engine weighs only 54 ounce. 


150 pounds per square inch, but was tested 
up to a maximum of 170 pounds. The 
weight of the complete container is 434 
ounces. 

The engine is of the radial type with 
three cylinders, each with a bore of 5/¢ inch 
and a stroke of !'4> inch. It has a ball- 
bearing thrust race using balls having a 
diameter of '42 inch. The cylinder walls 
are 0.012 inch thick. Pistons are of duralu- 
min and are fitted with cup-leather wash- 
ers. Connecting rods are of steel with 
phosphor-bronze bushings on their large 
ends. The valve is of the rotary distrib- 
utor type with a ground fit. The weight 
of the engine, complete with air cock, is 


5g-ounce. The air reservoir is pumped up 
with a 3-stage hand pump fitted with # 
gauge to permit pressure readings. After 
each rise of 25 pounds, pumping is stopped 
for a few seconds to enable the metal 0 
adjust itself to the strain. If a fuselage! 
this construction is properly made it wil 
safely withstand pressures up 
pounds. The strength, of course, 
from the wire reinforcing. 

The monoplane shown has made may 
successful flights without damage to 4) 
part of it. The average duration of a flight 
is between 50-60 seconds, and in calm # 
a speed of 23 to 25 miles per hour is a 
tained. 
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Synthetic Rubber 
ROBABLY no phase of our wartime 
industrial activity holds more interest 
for the average citizen than that of pro- 
ducing substitutes for natural rubber, for 
upon the success of those efforts largely 
depends the use most of us will make of 
our automobiles during the remainder of 
the war. There has been much confusion 
as regards the synthetic-rubber situation, 
and only in recent weeks has there been 
any clear-cut explanation by the Govern- 
ment of the plans that are underway. 

Out of the welter of claims and discus- 
sions, these facts have emerged: Of the 
various rubber substitutes that can be 
made, the one known as Buna S. is the 
most suitable for automobile tires and, 
consequently, is the one favored by the 
Government. So-called butyl rubber also 
shows promise of supplying tires ap- 
proximately half as good as those of 
natural rubber. Another kind, thiokol, 
will provide retreads for tires that will 
give 5,000 to 10,000 miles of service. Two 
dil-resistant rubbers, neoprene and Buna 
M, can be used for making many in- 
dustrial materials, but they are not suit- 
able for tires. 









—_ According to Jesse Jones, Secretary of 
x foil Commerce, Government-sponsored syn- 
with thetic-rubber plants having an ultimate 
aches yearly capacity considerably greater than 
or prewar consumption of natural 
= are being constructed and will be 
up @ “Ml operation by the end of 1943. Of 
rye? their output, about 87 per cent will be 
ings. After ofthe Buna S. type, 8 per cent will be 
g is stopped butyl rubber, and 5 per cent will be neo- 
ne metal t0 Prene. : In addition, priyate industry is 
. fuselage of ng a sizable annual tonnage of 
nade it will rubber, and plant capacities are 
up to 0 "8 enlarged. The du Pont interests 
aaa have long been manufacturing neoprene, 
and the Dow Chemical Company just put 
made many into operation a factory for making several 
nage to ai red tons of thiokol a year. 
; n of a flight setting up its production facilities, 
in calm alt the Government has had to choose among 
hour is a the various processes by which Buna S. 












tuber is made. The basic ingredients are 
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butadiene and styrene, 12 pounds of rub- 
ber being obtained by combining 9.6 
pounds of the former and 2.4 pounds of 
the latter. Butadiene can be derived from 
petroleum, from grain alcohol, or from 
coal and limestone. Factors influencing 
the choice are cost of production and of 
erecting plants, time required to construct 
them, and the quantity of critical war 
materials needed for the purpose. In con- 
sidering these matters the Government 
has had the advice of a group of technical 
experts headed by Charles F. Kettering of 
the General Motors Company research 
laboratories, and has elected to obtain most 
of the butadiene from petroleum. The 
styrene is derived from coal and is being 
produced by various chemical companies. 
All told, 41 concerns are coéperating with 
the Government in the synthetic rubber 
campaign. 

Regardless of the kind of rubber made, 
its processing into tires and other essential 
products will be handled almost entirely 
by the established rubber companies. 
The production of synthetic rubber, plus 
natural rubber from South America and 
from guayule in this country and Mexico, 
plus rubber reclaimed from scrap, will 
most likely meet all our war needs, in- 
cluding lend-lease requirements, and there 
is hope that there will be a surplus for 
civilian uses by 1944. 

Meanwhile, research in the field of ar- 
tificial rubber is being pushed, and there 
is a possibility that new discoveries and 
improved methods will result in giving 
motorists a pleasant surprise. At Yale 
University, 119 men, many of them 
Ph.D.’s and graduate engineers, are tak- 
ing a course in rubber technology. Their 
teachers are experts from commercial or- 
ganizations. No visitors are allowed, and 
enrollment is limited to employees of rub- 
ber companies whose loyalty is unques- 
tioned. Some of the men who lecture on 
certain phases of rubber synthesis attend 
classes to hear experts talk on other 
phases. The outgrowth of this course may 
be an ample supply of automobile tires 
for Sunday motorists of the future. 











Reclaiming Power 
ENTION was made here last month 
of the vital part power generation 

plays in the production of war materials. 
and of some of the ways in which precious. 
kilowatts are being made available. Two 
recent developments along the same line 
are worthy of comment. One of them is a 
method of recovering the power that is 
used to test airplane engines, and the 
other concerns natural and processed gas 
entering into industrial operations. 

Unlike automobile engines, which can 
be broken in by a period of slow driving, 
airplane engines must be ready to operate 
at full power from the moment of take-off. 
This necessitates running them at varying 
speeds for as many as twelve hours before 
they leave the factory. During this time 
the 2,000-hp. power plants of the larger 
craft consume enormous quantities of 
high-octane gasoline. Formerly, it served 
only to whirl a propeller, which furnished 
the required resistive force. Now the en- 
gine on a test stand is coupled to a gen- 
erator and the electricity produced is fed 
into the factory power lines. So far, 163 
installations of this kind have been made. 

Gases that were formerly wasted in va- 
rious establishments are likewise adding 
materially to the power output by driving 
specially designed turbines, some of which: 
develop several thousand horsepower 
each. In a number of the refineries that: 
turn out aviation-grade gasoline, petro- 
leum vapors pass through catalytic re- 
actors and, in so doing, leave a deposit of 
carbon on the catalyst that must be re- 
moved periodically. This is done by shut- 
ting off the flow of petroleum vapor and 
blowing air through the reactor. The air 
picks up heat and carbon dioxide, forming 
a gas that drives a gas turbine coupled to- 
the blower. A similar use of natural gas 
is made in plants manufacturing carbon 
black. The gas ordinarily comes from the 
wells under relatively high pressures: 
which must be reduced before it is utilized. 
By employing a gas turbine as a reducing. 
valve the energy that was formerly dis- 
sipated is put to useful service. 








Log of Our War Economy 


HE following paragraphs contain 

significant bits of information culled 
from official press releases sent out by the 
War Production Board. 


JUNE 26—The output of metal-working 
machinery has reached a total of $1,400,- 
000,000 a year, as compared with $840,- 
000,000 in 1941, and is steadily increasing. 
Machine tools, presses, and allied equip- 
ment valued at $118,500,000 were shipped 
during May. 


JUNE 27—Because of the growing use 
of plastics im airplanes, tanks, gas masks, 
radios, and other war equipment, control 
was established over the distribution of 
thermoplastics. All other plastics were 
previously put under control. 


JUNE 29—Restrictions on the sale of 
safety razors, that were imposed on May 
22 to enable the Army and Navy to pur- 
chase needed supplies, were rescinded. It 
is expected that safety razors produced 
from substitute materials will be available 
after August 1 to meet all military re- 
quirements. 

The use of woven, knitted, and braided 
elastic fabrics was confined to essential 
health articles and to military products. 

It was announced that antifreeze com- 
pounds for automobile radiators will be 
available next winter and at prices lower 
than some that prevailed toward the end 
of last winter. 

Restrictions on the use of chrome chem- 
icals, especially in the. manufacture of 
pigments and printing inks, were eased by 
the Director of Industry Operations. The 
permissible consumption of chrome chem- 
icals in printing inks was raised from 70 
per cent of the 1941 consumption to 100 
per cent. 


JuLy 1—The automotive industry is 
now turning out war goods valued at more 
than $4,000,000,000 a year. Man-hours 
worked will be increased by one-third 
when peak operations are attained and 
production by more than one-third. 

Because cars are being more heavily 
loaded, less-than-carload shipments of 
freight required 690,261 fewer railroad 
cars during the first 25 weeks of 1942 than 
in the corresponding period of 1941. A 6- 
ton minimum weight limit per car was put 
in effect on May 1. It was raised to 8 tons 
today, and will be further increased to 10 
tons on September 1. 

Ceilings went into effect on prices 
charged for hundreds of retail services 
such as laundering, dry-cleaning, and shoe 
and automobile repairing. The maximum 
allowable charges are those that were in 
force last March. These various services 
account for an annual retail business ag- 
gregating $5,000,000,000. 
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JuLY 2—WPB announced five meetings 
of railroadmen in various parts of the 
country to consider ways and means of 
salvaging critical materials. It is estimat- 
ed that 8,000 miles of unused rails can be 
obtained for relaying in camps, arsenals, 
foundries, and shipyards. 


JULY 6—Because it is often difficult to 
obtain proof of birth, birth certificates 
will no longer be required of persons seek- 
ing jobs in plants where work is being done 
on secret or confidential Government con- 
tracts. Instead, those unable to show cer- 
tificates will be asked to sign affidavits 
that they are citizens. The order is de- 
signed to save thousands of man-hours of 
production that have been lost while ap- 
plicants sought the necessary papers. 

The making of spare parts for all types 
of automotive equipment was restricted 
and inventories of both manufacturers 
and distributors were limited. Consum- 
ers have to turn in a used part before the 
new one can be delivered to them. 

The labor shortage is so stringent in 138 
occupations essential to war production 
that in some cases there are 94 jobs open 
for each available trained worker. With 
875,000 men scheduled for employment 
during August, it will be necessary to 
simplify jobs so that workers can be 
quickly trained to handle them. Acute 
shortages exist in the classifications of 
ship assembler, shipbuilding plate hanger, 
aircraft skin man, crane rigger, tool- 
maker, boring-mill operator, tool designer, 
and many others. 


JuLy 7—The rebuilding of sewing ma- 
chines was prohibited and the period dur- 
ing which manufacturers can make spare 
parts was extended two months. 

A regulation covering the sale of mate- 
rials that are needed for war production 
but that are now uselessly tied up in 
plant inventories is expected to release 
hundreds of millions of dollars worth. It 
is estimated that 250,000 tons of copper 
alone will be thus obtained. 


JuLy 8—The WPB appealed to 20,000 
business firms to sell to the Government 
all the typewriters they can spare. The 
Army and Navy need 500,000 machines 
and can get only one-third of them from 
the manufacturers. 


JULY 9—In June, 489,704 tons of steel 
plate was made in mills that were designed 
to produce strip and were converted for 
the heavier type of work. The total plate 
output for the month was 1,050,000 tons, 
the greatest on record. 

To save critical materials, the construc- 
tion of elevators has been restricted. Only 
simple-type, slow-speed units can be 
built, and doors must be manually oper- 
ated. 


JuLY 13—The Government will at. 
tempt to purchase the estimated 10,009.. 
000 pounds of Manila cordage in the hands 
of some 40,000 dealers. 


JULY 14—To influence civilians to tum 
typewriters over to the armed forces, the 
importance of these machines in further. 
ing actual combat was emphasized. Every 
message sent or received by a radio oper. 
ator is typed; every bombing plane car. 
ries a typewriter; and, until recent re. 
strictions went into effect, each battleship 
was provided with 59 machines and each 
destroyer with seven. 


JuLy 17—Silk that was woven into cloth 
prior to June 13 may be used in making 
church goods, and the production of 
lures, baits, and flies for fishing may be 
continued so long as no critical materials 
other than iron and steel are utilized. 

A $5,000,000 loan fund voted by Con- 
gress to help college students speed up their 
training for technical and _ professional 
jobs will soon be available. Individual 
students may receive up to $500 a year 
at an annual interest rate of 24 per cent. 

Manufacturers of Victory bicycles will 
be permitted to turn out 100,000 between 
July 1 and August 31. 


JuLyY 20—A $2,000,000 national ad- 
vertising campaign to stimulate the flow 
of scrap metal to war-production plants 
was inaugurated today. 

During the remainder of the year, 5, 
000,000 additional workers will be em- 
ployed in the war effort, bringing the 
total to 17,500,000. Greatly increased 
employment of women is forecast. 

During the week ending July 11, mail 
roads transported to the East coast an 
average of 788,000 barrels of oil daily. 
This exceeded the previous high move 
ment by 55,000 barrels. 

By restricting the manufacture of 
cosmetics and toilet articles it is expected 
that 17,400,000 pounds of chemicals & 
sential to the war effort will be saved al 
nually. 

The Office of Defense Transportation 
issued detailed directions to truck drivers 
on the care and maintenance of thet 
vehicles so as to make them last longet. 
The information given is based om & 
periences in England where trucks amd 
buses are still in operation after’ ;three 
years of war although spare paris a 
scarcer there than in this country. 

Only trucks engaged in services @ 
sential to the war effort will be entitled 
to recapped or new tires after July 8 
Typical of trucks affected are privately 
operated vehicles carrying alcoholic * 
soft drinks, tobacco products, candy, 
flowers, toys, furs, radios, oF 
luxury goods. 
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HE property of certain minerals to be- 
come fluorescent when bathed in ultra- 
violet light is taken advantage of in mining 
jn various ways. It helps in sorting the 
ore from the gangue as it comes from the 
workings, and in the mill it is a quick 
means of testing the tailings from the 
jigging and flotation operations. Today, it 
is also of aid to prospectors in their search 
for such minerals, one of the most im- 
portant of which at this time is scheelite, 
a source of tungsten used principally in 
the manufacture of high-speed tool steels. 
Most of the scheelite found in the 
United States fluoresces a characteristic 
blue under properly filtered ultraviolet 
radiations and can be readily detected 
by the latter even when it is associated 
with other ores and gangue material 
that make identification with the naked 
eye difficult. To put this phenomenon to 
use, there has been developed a portable 
apparatus in the form of a torch consisting 
of a mercury arc in a bent quartz tube 
covered by a suitable filter plate. Current 
is supplied by a rechargeable 6-volt 
battery—the complete outfit weighing 
about 20 pounds. For ease of transporta- 
tion, the battery can be mounted on a 
board with straps so that it can be packed 
on the back. The lamp is said to have an 
effective range of 12 feet throughout an 
area of 16 square feet and has been used 
by the Geological Survey of the Union of 
South Africa to investigate the scheelite 


Portable Ultravielet Lamp for the Prospector 


occurrences between Kakamas and Good- 
house south of the Orange River. 

It is authoritatively reported that tests 
carried out with the ultraviolet lamp on 
South African ores have been positive to 
the utmost degree and that scheelite, 
when exposed at the surface, becomes 
apparent even when in its finest powdery 
form, or in quantities that the assayist 
would record as a “‘trace.”” It has, in fact, 
already led to the discovery of rich ore 
that, because of its finely disseminated 
form, has escaped the keen eye of the 
prospector for more than six years. Fur- 
thermore, examinations of waste dumps— 
material that has been discarded as not 
containing sufficient hand-sortable schee- 


lite—have yielded the most spectacular 
results, in some cases indicating that less 
than half of the ore was actually recovered 
by the coarse methods of extraction em- 
ployed. 

Prospecting after dark will reveal 
scheelite on the surface, whether in situ 
or as float, because weathering has no 
obscuring effect on its fluorescence. And 
as the response to the ultraviolet light is 
instantaneous, large areas can be covered 
during a night’s operations, or a long 
stretch of a known scheelite-bearing zone 
can be checked up. As only the mineral 
will glitter, the prospector has a visual 
means of estimating the ore right on the 
spot. 


Press That Forms and Stretches Sheet Metal 


MONG the machines that make mass 

production of airplanes possible is 
the Erco hydraulic stretching press which 
is to that industry what the drawing press 
is to the auto-body builder. It differs from 
the latter in that the metal is stretched 
over a form and not pushed through the 
opening of a die by means of a punch. 
While it is not offered as a substitute for 
the drawing press or the power drop ham- 
mer, it is better fitted for shaping large 
and small airplane parts that are open at 
both ends, such as fuselage and engine 
coverings, wing tips and tail units, cowl- 
ing, etc., etc. 











STRETCHES SHEET METAL 
A 2-cylinder, 300-ton hydraulic press in the plant of the Hudson Motor Car Com- 
Pany showing six of the twelve pneumatic gripper units that open and close the 
Clamping jaws. The machine has a table or platen length of 98 inches and a width 
of 17 inches and has just finished stretching the skin for the rear fuselage of a 


bomber. 
doubling the capacity. 


Aveusr, 1942 


Presses of this type are sometimes operated in tandem, thus 





The machine is of foreign origin, but in 
its improved form is the product of the 
Engineering & Research Corporation. It 
consists essentially of one or two hydraulic 
cylinders placed beneath a table or platen 
between two rows of air-operated clamp- 
ing jaws. The forms used can be made of 
cast iron, zinc, or wood, the latter being 
preferred because it permits alterations of 
a minor nature to be made with ease. 
Even concrete with a metal skin has 
proved practicable for large forms. 

In service, the desired form is fastened 
to the table; the metal sheet is laid on 
top of it and clamped by the jaws through 
the medium of gripper units; and pressure 
of 75, 150, or 300 tons, depending upon 
the size of the press, is applied by the 
hydraulic cylinders, thus causing the 
platen to move upward and stretch the 
sheet tight over the form. The gripper 
units are said to be the vital part of the 
press because, by quickly clamping the 
material and releasing it when the work 
is finished, they make quantity production 
possible. 

With the exception of the 1-cylinder, 
75-ton press which has six gripper units, 
the 2-cylinder machines are regularly 
provided with twelve—six to a side. Each 
is 16 inches long and is made up of a heavy 
casting into which is built a pair of special 
alloy-steel, self-energizing clamping jaws, 
also 16 inches long, with serrated faces 
and smoothly ground backs that move 
against stainless-steel rollers. In each 
gripper unit are two pneumatic cylinders 
which open and close the clamping jaws 
with air at from 90 to 100 pounds pressure. 
The latter are so constructed that the 
greater the pull on the metal during the 
stretching operation the tighter the grip. 
After the hydraulic pressure is released 


- and the air from the pneumatic cylinders 


is exhausted, the jaws automatically open. 
One operating lever engages all the gripper 
units, but each one is provided with a 
separate valve. This permits cutting out 
of the system any number of jaws in 
stretching material of varying lengths 
and thus conserving compressed air. 
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Telephone-Wire Salvage 





FROM POLE TO REEL 


This mobile winch carries two sets of 
five detachable reels each and can coil 
telephone wire of any size at the rate of 
10 miles an hour. Note the guide bar 
mounted on the back platform from 
which the operator controls the winch. 


OR reclaiming wires from abandoned 

telephone lines, Gar Wood Industries, 
Inc., has developed an ingenious reeling 
system that can coil as many as ten wires 
simultaneously. The equipment is truck- 
mounted, and consists principally of a 
power-driven, worm-geared winch and of 
demountable reels. The winch is controlled 





from the rear of the truck by two levers, 
one for releasing the engine clutch and 
the other for operating the power take- 
off. An automatic brake allows free move- 
ment of the reels in one direction but 
prevents backward snap action. 

The reels come in units of five, each 
holding one mile of wire, and are used 
singly or in sets of two carried on opposite 
ends of a shaft extending from the winch. 
They can be easily stripped, one by one, 


for the removal of the individual Coils, 
which is facilitated by cone-shaped hubs 
But before stripping, each coil is tig 
twice, and again later, and is in condition 
for immediate reuse. For salvaging small 
quantities of wire, one 5-reel unit js 
mounted on the curb side of a utility 
truck. By this reclaiming system it jg 
possible to reel numerous telephone lings 
right from the poles in one operation and 
at the rate of 150 feet a minute. 


Cenerete-Supported Fiber Casing for Oil Wells 


HAT is said to be the first oil well 

cased with fiber pipe and concrete 
is in operation in southern Illinois, and 
experts believe it is the answer to a 
problem that is curtailing oil production. 
Wartime restrictions on steel for the oil 
industry resulted in the Federal well- 
spacing order of December 23, 1941, by 
which drilling is limited to one well every 
40 acres. This led the Fibre Conduit 
Company to experiment with substitute 
materials not affected by priorities. The 
product of this work is a casing of wood 
fiber and pitch which is lowered into the 
drill hole and serves as a form for the 


concrete support. The initial installation 
was made by the Dinsmoor Oil Com 
pany under the supervision of the Ii. 
nois State Geological Survey, which orig. 
inated the idea of using fiber pipe. Based 
on official records for Illinois, which ranks 
third among the well-producing states in 
the country, the replacement of steel with 
fiber pipe would save some 75,000 tons of 
steel in twelve months if the present rate 
of drilling were continued. However, if 
the well-spacing order were rescinded, 
and drilling reach the 1941 proportions, 
then a total of 150,000 tons would be 
saved. 


Producing Suction with an Air Blast 


N A FACTORY of the Westinghouse 

Electric & Manufacturing Company at 
Cleveland, Ohio, pieces of aluminum up 
to Y% inch thick are stamped out in a 
punch press. Difficulty was experienced 
in removing the finished work from the 
lower die without inserting a tool between 
them. This was undesirable because it 
harmed the finish of the aluminum and 
also slowed up production. Vacuum cups 
were tried, but they proved to be im- 
practical. The problem was solved by 
blowing compressed air at 80 pounds 
pressure down through a '4-inch hole 
drilled in the upper die. Strangely enough, 
this causes the upper die to pick up the 
stamping when the die is raised. When 
the air is shut off, the stamping falls into 
the operator’s hand. By this means output 
has been doubled and the number of re- 
jected stampings has been greatly re- 
duced. 

This ingenious shop “‘kink’’ was among 
a number of new developments demon- 
strated before 175 newspaper and trade- 
journal writers in New York a few weeks 
ago by Dr. A. A. Bates of the Westing- 
house Research Laboratories, the purpose 
being to disseminate information that 
might be of use to other concerns engaged 
in war work. This particular application 
of compressed air was demonstrated in a 
very simple way and makes a neat parlor 
trick. If a pin is put through the center 
of a piece of cardboard 2x2 inches square, 
and the pin is inserted in the hole of an 
ordinary spool, blowing down through the 
upper end of the spool with the cardboard 
initially held a fraction of an inch away 
from the lower surface will serve to keep 
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the disk floating in the air. No amount of 
blowing will force it away, but as soon as 
the flow of air ceases, the cardboard drops. 
The pin is used to prevent the cardboard 
from slipping sidewise. 

The explanation for this phenomenon 
is found in the fact that the air blown 
through the spool strikes the cardboard 
at high velocity and then escapes between 





PUTTING THE PRINCIPLE TO WORK 
The upper die of a punch press with an aluminum stamping that has been Bayo 
up by it by means of compressed air blown down through an orifice in the die. 
e operator has his hand in position to catch the sheet when the air is shut off. 


the disk and the spool. This serves to 
create a partial vacuum, and as the air 
beneath the cardboard is denser than that 
above it, the disk cannot fall. It is this 


same principle that makes it possible for 
an airplane to remain aloft, the shape of 
the forward part of the wings being such 
as to induce a partial vacuum on their 
upper surfaces. 
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AT WORE 


An X-71WD drifter on an FM-2 wagon 
mounting in an open-pit hematite mine 
on the Mesabi Range. 


Ingersoll-Rand Company has announced 
an improved drifter, the X-71WD, for 
wagon-drill service or the putting down of 
deep holes. It is said to have a heavier 
piston and a longer stroke than other ma- 
chines of this type, thus assuring the 
rotation and striking power necessary to 
overcome the inertia of the heavier drill 
steel utilized. The type permits the use of 
larger bits. Another feature is the blowing 
method for which positive action is 
claimed. The design of the drifter is such 
that there is little chance for the escape 
of air around the sides of the shank, thus 
delivering a strong, steady blast at the 
bottom of the hole where it is needed for 
the removal of cuttings. 





iked ready for use in 12-pound tubu- 
@ontainers or 45-pound pails, the Du- 

| Engineering Corporation has put a 
powder on the market that is said to have 
Wantages over sand for extinguishing in- 
miliary bombs. DuMag, according to 
at Company, remains free-flowing in 

age, is nonabrasive and moisture re- 
istat, and does not react with burning 
sium. One tubeful is sufficient to 
oiher a standard 2-pound magnesium- 
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Meen railroads operating 110,764 
® 53 per cent of the total United 
Mileage. The method was recently 
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hE-Clez gs of structural-steel sur- 
if painting is now standard practice 


concrete with satisfactory re- 
2 job involved removing fifteen 
Waterproof and casein paint ap- 
Moximately 4 inch thick from the walls 
ta Passenger tunnel at a railway ter- 
minal. When everything else failed, the 
heavy layer was attacked with oxyacety- 
kne torches, According to the report, the 


Industrial Notes 


casein paint cracked off under the action 
of the flame, while the waterproof coat- 
ings were reduced to a powder that was 
easily removed by wire brushes, leaving 
the surface dry and in good condition for 
repainting. 





Flooring that will, it is claimed, prevent 
the upbuilding of static electricity and 
stand up under heavy traffic has been put 
on the market by the Armstrong Cork 
Company under the name of Conductive 
Asphalt Tile. The material is intended for 
use in arsenals, powder plants, and the 
like, where a spark might prove disastrous. 





Appreciable savings in tin are promised 
through the use of a new lead-base solder 
containing only 5 per cent of tin. It isa 
product of Fry’s Metal Foundries, Ltd., 
England, and is said to have a melting 
point exceeding that of 40-per-cent-tin 
solder by 122°F. and a tensile strength, 
when employed to lap-joint steel, of 4,600 
pounds per square inch,’ as against 5,900 
pounds. 





Lux soap flakes, generally associated 
with laundering of dainty feminine ap- 
parel, are doing their bit in industry. In 
broaching a hole 3g inch in diameter and 
2% inches long in a pressure-pump valve 
part in mass production, difficulty was ex- 
perienced in obtaining the desired smooth- 
ness of finish. After numerous cutting 
fluids had been tried with indifferent suc- 
cess, someone hit upon the idea of ex- 
perimenting with ordinary Lux flakes and 





water. The result is highly satisfactory, 
and the solution is now used regularly by 
the Colonial Broach Company. 





Tiny drops of hard glass are replacing 
imported sapphires in electrical indicating 
instruments in the United States. They 
are being produced on a commercial scale 
and are said to be highly satisfactory. 





By substituting pneumatic for certain 
manual operations, a machine that rolls 
bags filled with explosive powder into 
true cylindrical form and wraps them with 
tape turns out from 30 to 40 per cent more 
work. 





In drawing sheet metal there is less 
tendency of the die to stick if the metal is 
protected by cellophane. The latter also 
serves to prevent wrinkles and scratches. 
As the cellophane can be used several 
times, the added cost is nominal. 





For loosening tight or frozen engine 
cylinder-head studs, the Anti-Rust Corpo- 
ration has prepared a solvent that is ap- 
plied by means of a transparent-plastic 
cup with a perforated base and rubber 
seal. Into the cup, which is screwed on 
over the stud, is poured a small quantity 
of the solvent, which works its way be- 
tween the head and stud and breaks the 
hold. The solvent, named Rozent, is said 
to be noninflammable and harmless to the 
skin. The container, called Rose-cup, is 
available in two sizes fitting 7j4,- and %- 
inch studs, respectively. 









Photo from General Electric Company 


CLEANING A TURBINE ROTOR WITH FLY ASH 


In overhauling steam turbines, various methods are used for cleaning ts 
from the working parts. Some soluble coatings can be removed by wi 


while others yield to a jet of water and ery sis air. 
such as silica call for a different treatment 


But insoluble deposits 
e most effective of which is sand- 


blasting, except that fly ash is used instead of sand. Fly ash is an extremely fine 
material derived from the combustion of coal, and the particles are so soft as to be 
virtually nonabrasive. The fly ash is introduced into the stream of compressed air 


the same as sand and in like quantities. 





To 
Take 
Thrust 


BUILT BY INGERSOLL-RAND CO. 


You can trust SS0SF Ball Bearings to take the thrust on the 
two vertical racks which is transferred through the crosshead | 
to the spindle of this Calyx H-3 Core Drill. Designed with © 
deep, symmetrical races, these bearings have closely conform = 
ing groove curvatures resulting in large contact areas. Con- : 
sequently, they carry thrust loads with the greatest of ease... 
never need adjustments . . . and, once correctly installed and © 
lubricated, can be forgotten. That’s the reason why there's 4 
no bearing trouble while this drill is used for all forms of © 
test boring and prospecting work . . . for cores from 2” to 

41,” ... for holes to 400’. SSfSF’s are designed for the job 

to which they are assigned. 5096 


SCS INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 
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BALL AND ROLLER 
BEARINGS 
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